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(54) Information recording system 

(57) An optical disc recorder/reproducer (1), a per- 
sonal computer (2), a television receiver (3), an IRD (4) 
and so forth are connected mutually via a 1394 serial 
bus (6). When data transmitted from the personal com- 
puter to the optical disc recorder/reproducer via the 
1 394 serial bus are to be recorded, an isochronous 
packet is sent to the recorder/reproducer inclusive of the 
data to indicate whether the personal computer is a de- 
vice capable of cognizing copy control information. And 



depending on whether the source of the transmitted da- 
ta is a copy control information cognizant device or not, 
the optical disc recorder/reproducer (1) updates the 
copy control information with reference to a selected ta- 
ble, and then the updated copy control information is re- 
corded on the optical disc. This system can distinguish 
between a prerecorded disc and a user-recorded disc, 
hence achieving exact management of copy control in- 
formation. 
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Description 

[0001 ] The present invention relates to information re- 
cording systems. 

[0002] Recently, there are known home apparatus 
which are equipped with functions of digitally recording 
and/or reproducing information in or from a recording 
medium. If video or music data for example are recorded 
digitally, resultant deterioration is minimized in recording 
or reproduction, and when the information recorded on 
such a recording medium is replicated so many times, 
it is possible to produce satisfactory recording media as 
replicas which are substantially equal in quality to the 
original recording medium. Consequently, unauthorized 
articles not licensed by a copyright holder may be copied 
and distributed illegally. With regard to this problem, it 
is socially demanded now that such illegal copying be 
prevented. 

[0003] Normally, data of motion pictures and so forth 
are transmitted with copy control information termed 
CGMS (Copy Generation Management System). The 
CGMS is composed of two bits signifying "copy free", 
"copy once approved" or "copy prohibited". Attachment 
of such CGMS is prescribed in accordance with each 
data format specified in the MPEG (Moving Picture Ex- 
perts Group) or DV (Digital Video) standards. 
[0004] In recording data, a recorder checks the 
CGMS attached to the data and, if the CGMS signifies 
prohibition of copy, the data are not recorded. Mean- 
while, if the CGMS signifies approval of copy once, it is 
changed to prohibition of copy and then the data are re- 
corded in the recording medium. It is a matter of course 
that, if the CGMS signifies no restriction of copy, the data 
are copied freely in the recording medium. Thus, illegal 
copy is prevented by limiting the copy generation. 
[0005] However, a device termed a bit stream record- 
er is incapable of cognizing the CGMS attached to the 
data. For the purpose of enabling such a device also to 
execute proper copy generation management, there is 
proposed an improvement where, in a digital IEEE1 394 
serial bus, CGMS is stored at specific positions in a 
header of an isochronous packet, so that even a bit 
stream recorder is rendered capable of executing copy 
generation management. 

[0006] Supposing now that a recording medium con- 
taining a copy once approval CGMS has been copied 
to produce a replica recording medium by a bit stream 
recorder incapable of cognizing the CGMS, then such 
copy once approval CGMS is recorded as it is in the new 
recording medium also. Although it is difficult to prevent 
that the newly replicated recording medium is copied 
again to a further recording medium by a bit stream re- 
corder incapable of cognizing the CGMS, further possi- 
ble copying of the data needs to be avoided in case the 
recording medium replicated by copying is loaded in a 
CGMS cognizant device. In this case, the device copies 
the data to another new recording medium after chang- 
ing the copy once approval CGMS to a copy prohibition 



CGMS. If such copying is permitted, it follows that the 
original recording medium is copied twice eventually. 
That is, even in the case of a CGMS cognizant device, 
proper copy generation management fails to be execut- 
s ed. 

[0007] Various respective aspects of the invention are 
defined in the appended claims. 
[0008] The present invention has been accomplished 
in view of the circumstances mentioned above. Embod- 
10 iments of the invention can realise exact copy genera- 
tion management with enhanced certainty. 
[0009] According to a first aspect of the present inven- 
tion, there is provided an information recording appara- 
tus which comprises a receiving means for receiving 
record information transmitted from a transmitter inclu- 
sively of copy control information; a decision means for 
making a decision as to whether the transmitter is a first 
device capable of cognizing the copy control informa- 
tion, or a second device incapable of cognizing the copy 
control information; a storage means for storing first up- 
date information to update the copy control information 
when the transmitter is the first device, or storing second 
update information to update the copy control informa- 
tion when the transmitter is the second device; and a 
recording means for updating, in response to the result 
of the decision obtained from the decision means, the 
copy control information included in the record informa- 
tion received by the receiving means, on the basis of the 
first or second update information stored in the storage 
means, and then recording, in the recording medium, 
the information inclusive of the updated copy control in- 
formation. 

[0010] According to a second aspect of the present 
invention, there is provided an information recording 
method which comprises the steps of receiving record 
information transmitted from a transmitter inclusively of 
copy control information; making a decision as to wheth- 
er the transmitter is a first device capable of cognizing 
the copy control information, or a second device inca- 
pable of cognizing the copy control information; updat- 
ing, in response to the result of the decision obtained at 
the decision step, the copy control information included 
in the record information received at the reception step, 
on the basis of the first update information for the first 
device or the second update information for the second 
device; and recording, in the recording medium, the 
record information inclusive of the updated copy control 
information. 

[0011] According to a third aspect of the present in- 
vention, there is provided a medium for providing a pro- 
gram readable by a computer for enabling an informa- 
tion recording apparatus to execute processes which 
comprise the steps of receiving record information in- 
clusive of copy control information transmitted from a 
transmitter; making a decision as to whether the trans- 
mitter is a first device capable of cognizing the copy con- 
trol information, or a second device incapable of cogniz- 
ing the copy control information; updating, in response 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 0 938 091 A2 



4 



to the result of the decision obtained at the decision step, 
the copy control information included in the record infor- 
mation received at the reception step, on the basis of 
the first update information for the first device or the sec- 
ond update information for the second device; and re- 
cording, in the recording medium, the record information 
inclusive of the updated copy control information. 
[001 2] According to a fourth aspect of the present in- 
vention, there is provided an information reproducing 
apparatus which comprises a reproducing means for re- 
producing information from a recording medium; a de- 
cision means for making a decision as to whether the 
information reproduced inclusively of copy control infor- 
mation by the reproducing means is the one recorded 
in a first recording mode by a first device capable of cog- 
nizing the copy control information, or the one recorded 
in a second recording mode by a second device inca- 
pable of cognizing the copy control information; a stor- 
age means for storing at least either first update infor- 
mation to update the copy control information in case 
the reproduced information is the one recorded in the 
first recording mode, or second update information to 
update the copy control information in case the repro- 
duced information is the one recorded in the second re- 
cording mode; and an output means for updating, in re- 
sponse to the result of the decision obtained from the 
decision means, the copy control information included 
in the information reproduced by the reproducing 
means, on the basis of the first or second update infor- 
mation stored in the storage means, and then outputting 
the reproduced information inclusive of the updated 
copy control information. 

[001 3] According to a fifth aspect of the present inven- 
tion, there is provided an information reproducing meth- 
od which comprises the steps of reproducing informa- 
tion inclusive of copy control information from a record- 
ing medium; making a decision as to whether the infor- 
mation reproduced at the reproducing step is the one 
recorded in a first recording mode by a first device ca- 
pable of cognizing the copy control information, or the 
one recorded in a second recording mode by a second 
device incapable of cognizing the copy control informa- 
tion; and updating, in response to the result of the deci- 
sion obtained at the decision step, the copy control in- 
formation included in the information reproduced at the 
reproducing step, on the basis of the first update infor- 
mation for the first device or the second update informa- 
tion for the second device, and then outputting the re- 
produced information inclusive of the updated copy con- 
trol information. 

[001 4] And according to a sixth aspect of the present 
invention, there is provided a medium for providing a 
program readable by a computer for enabling an infor- 
mation reproducing apparatus to execute processes 
which comprise the steps of reproducing, by the infor- 
mation reproducing apparatus, information inclusive of 
copy control information from a recording medium; mak- 
ing a decision as to whether the information reproduced 



at reproducing step is the one recorded in a first record- 
ing mode by a first device capable of cognizing the copy 
control information, or the one recorded in a second re- 
cording mode by a second device incapable of cogniz- 
5 ing the copy control information; and updating, in re- 
sponse to the result of the decision obtained at the de- 
cision step, the copy control information included in the 
information reproduced at the reproducing step, on the 
basis of the first update information for the first device 
or the second update information for the second device, 
and outputting the reproduced information inclusive of 
the updated copy control information. 
[0015] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a block diagram showing an exemplary 
configuration of an information transfer system; 
Fig. 2 is a block diagram showing an internal con- 
figuration of an optical disc recorder/reproducer in- 
cluded in Fig. 1; 

Fig. 3 is a flowchart showing a processing routine 
of cognizant recording executed in the optical disc 
recorder/reproducer in Fig. 1 ; 
Fig. 4 shows the flowchart continued from Fig. 3; 
Fig. 5 is a diagram for explaining prescription of the 
copy control information in a recording mode; 
Fig. 6 is a diagram for explaining the process at step 
S3 in Fig. 3; 

Fig. 7 is a diagram for explaining the process at step 
S8 in Fig. 4; 

Fig. 8 is a flowchart showing a processing routine 
of non-cognizant recording executed in the optical 
disc recorder/reproducer in Fig. 2; 
Fig. 9 is a diagram for explaining the process at step 
S23 in Fig. 8; 

Fig. 10 is a flowchart showing a processing routine 
of cognizant reproduction executed in the optical 
disc recorder/reproducer in Fig. 2; 
Fig. 1 1 is a diagram for explaining prescription of 
the copy control information in a reproduction 
mode; 

Fig. 12 is a diagram for explaining the process at 
step S42 in Fig. 10; 

Fig. 13 is a diagram for explaining the process at 
step S45 in Fig. 10; 

Fig. 14 is a flowchart showing a processing routine 
of non-cognizant reproduction executed in the opti- 
cal disc recorder/reproducer in Fig. 2; 
Fig. 15 is a diagram for explaining the process at 
step S61 in Fig. 14; 

Fig. 16 is a flowchart showing a processing routine 
of cognizant recording executed in a second em- 
bodiment of the optical disc recorder/reproducer in 
Fig. 2; 

Fig. 17 shows the flowchart continued from Fig. 16; 
Fig. 18 is a diagram for explaining prescription of 
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the copy control information in a recording mode in 
the second embodiment; 

Fig. 1 9 is a flowchart showing a processing routine 
of non-cognizant recording executed in the second 
embodiment; 5 
Fig. 20 is a flowchart showing a processing routine 
of cognizant reproduction executed in the second 
embodiment; 

Fig. 21 shows the flowchart continued from Fig. 20; 
Fig. 22 is a diagram for explaining prescription of 10 
the copy control information in a reproduction mode 
in the second embodiment; 
Fig. 23 is a diagram showing modified examples of 
copy control information in a reproduction mode in 
Fig. 22; 15 
Fig. 24 is a flowchart showing a processing routine 
of non-cognizant reproduction executed in the sec- 
ond embodiment; 

Fig. 25 is a flowchart showing a processing routine 
of cognizant recording executed in a third embodi- 20 
ment; 

Fig. 26 shows the flowchart continued from Fig. 25; 
Fig. 27 is a diagram for explaining prescription of 
the copy control information in a recording mode in 
the third embodiment; 25 
Fig. 28 is a flowchart showing a processing routine 
of non -cognizant recording executed in the third 
embodiment; 

Fig. 29 is a flowchart showing a processing routine 
of cognizant reproduction executed in the third em- 30 
bodiment; 

Fig. 30 shows the flowchart continued from Fig. 29; 
Fig. 31 is a diagram for explaining prescription of 
the copy control information in a reproduction mode 
in the third embodiment; 35 
Fig. 32 is a flowchart showing a processing routine 
of non-cognizant reproduction executed in the third 
embodiment; 

Fig. 33 is a flowchart showing a processing routine 
of cognizant recording executed in a fourth embod- 40 
iment; 

Fig. 34 shows the flowchart continued from Fig. 33; 
Fig. 35 shows the flowchart continued from Fig. 33; 
Fig. 36 is a diagram for explaining prescription of 
the copy control information in a recording mode in 45 
the fourth embodiment; 

Fig. 37 is a flowchart showing a processing routine 
of non-cognizant recording executed in the fourth 
embodiment; 

Fig. 38 shows the flowchart continued from Fig. 37; so 
Fig. 39 is a flowchart showing a processing routine 
of cognizant reproduction executed in the fourth 
embodiment; 

Fig. 40 shows the flowchart continued from Fig. 39; 
Fig. 41 is a diagram for explaining prescription of ss 
the copy control information in a reproduction mode 
in the fourth embodiment; 
Fig. 42 is a diagram for explaining the process at 



step S243 in Fig. 39; 

Fig. 43 is a flowchart showing a processing routine 
of non-cognizant reproduction executed in the 
fourth embodiment; 

Fig. 44 is a diagram for explaining the process at 
step 262 in Fig. 43; 

Fig. 45 shows a table of copy control information 
used in a cognizant recording mode; 
Fig. 46 is a flowchart showing a processing routine 
of cognizant recording executed in a fifth embodi- 
ment of the optical disc recorder/reproducer in Fig. 
2; 

Fig. 47 shows the flowchart continued from Fig. 46; 
Fig. 48 is a diagram for explaining prescription of 
the copy control information in a recording mode in 
the fifth embodiment; 

Fig. 49 is a flowchart showing a processing routine 
of non-cognizant recording executed in the fifth em- 
bodiment; 

Fig. 50 is a flowchart showing a processing routine 
of cognizant reproduction executed in the fifth em- 
bodiment; 

Fig. 51 shows the flowchart continued from Fig. 50; 
Fig. 52 is a diagram for explaining prescription of 
the copy control information in a reproduction mode 
in the fifth embodiment; 

Fig. 53 is a flowchart showing a processing routine 
of non-cognizant reproduction executed in the fifth 
embodiment; 

Fig. 54 is a flowchart showing a processing routine 
of cognizant recording executed in a sixth embodi- 
ment of the optical disc recorder/reproducer in Fig. 
2; 

Fig. 55 shows the flowchart continued from Fig. 54; 
Fig. 56 is a diagram for explaining prescription of 
the copy control information in a recording mode in 
the sixth embodiment; 

Fig. 57 is a flowchart showing a processing routine 
of non -cognizant recording executed in the sixth 
embodiment; 

Fig. 58 is a flowchart showing a processing routjne 
of cognizant reproduction executed in the sixth em- 
bodiment; 

Fig. 59 shows the flowchart continued from Fig. 58; 
Fig. 60 is a diagram for explaining prescription of 
the copy control information in a reproduction mode 
in the sixth embodiment; 

Fig. 61 is a flowchart showing a processing routine 
of non -cognizant reproduction executed in the sixth 
embodiment; 

Fig. 62 is a flowchart showing a processing routine 
of cognizant recording executed in a seventh em- 
bodiment of the optical disc recorder/reproducer in 
Fig. 2; 

Fig. 63 shows the flowchart continued from Fig. 62; 
Fig. 64 is a diagram for explaining prescription of 
the copy control information in a recording mode in 
the seventh embodiment; 
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Fig. 65 is a diagram for explaining prescription of 

the copy control information in a recording mode in 

the seventh embodiment; 

Fig. 66 is a flowchart showing a processing routine 

of non-cognizant recording executed in the seventh 

embodiment; 

Fig. 67 is a flowchart showing a processing routine 
of cognizant reproduction executed in the seventh 
embodiment; 

Fig. 68 shows the flowchart continued from Fig. 67; 
Fig. 69 is a diagram for explaining prescription of 
the copy control information in a reproduction mode 
in the seventh embodiment; 
Fig. 70 is a diagram for explaining prescription of 
the copy control information in a reproduction mode 
in the seventh embodiment; and 
Fig. 71 is a flowchart showing a processing routine 
of non-cognizant reproduction executed in the sev- 
enth embodiment. 

[0016] Hereinafter some preferred embodiments of 
the present invention will be described in detail with ref- 
erence to the accompanying drawings. 
[0017] Fig. 1 shows an exemplary configuration of an 
information processing system where the present inven- 
tion is applied. In this example, an optical disc recorder/ 
reproducer 1 , a personal computer 2, a television receiv- 
er 3 and an IRD (Integrated Receiver/Decoder) 4 are 
mutually connected via an IEEE1394 serial bus 6, so 
that data transmitted from a predetermined device via 
the 1 394 serial bus 6 can be received by another device, 
and the received data can be recorded and displayed. 
[0018] Fig. 2 is a block diagram showing an internal 
configuration of the optical disc recorder/reproducer 1 . 
An optical disc 22 is rotated at a predetermined speed 
by a spindle motor 21. An optical head 23 irradiates a 
laser beam to the optical disc 22 for recording or repro- 
ducing data. In a recording/reproducing circuit 24, a sig- 
nal to be recorded is encrypted, if necessary, by an en- 
cryptor 26 and then is supplied to the optical head 23 so 
as to be recorded in the optical disc 22. The signal re- 
produced from the optical disc 22 by the optical head 23 
is decrypted, in the case of an encrypted one, by a de- 
cryptor 25 and then is outputted. A 1394 communicator 
28 is connected to the 1 394 serial bus 6 so as to transfer 
a signal to or from another device via the 1394 serial 
bus 6. An input/output interface 27 is used for executing 
an interface process between a CPU 29 and the record- 
ing/reproducing circuit 24, the 1394 communicator 28 
and a manipulator 32. 

[001 9] The CPU 29 executes various processes in ac- 
cordance with a program stored in a ROM 30. A RAM 
31 stores data and programs required for the CPU 29 
to execute the various processes. The manipulator 32 
is manipulated by a user to input a desired command to 
the CPU 29. 

[0020] Although omitted in the drawing, each of the 
personal computer 2, the television receiver 3 and the 



IRD 4 also has a 1394 communicator therein so as to 
be capable of transferring a signal to or from another 
device via the 1 394 serial bus 6. 
[0021] Next, an explanation will be given on an exem- 

s plary process of supplying data, which have been repro- 
duced from an internal hard disc or an attached disc 
drive, from the personal computer 2 to the optical disc 
recorder/reproducer 1 via the 1 394 serial bus 6 and then 
recording such data, and also on an inverse process of 

10 transmitting the reproduced data from the optical disc 
22 of the optical disc recorder/reproducer 1 to the per- 
sonal computer 2 via the 1394 serial bus and then re- 
cording such data in a hard disc or the like. 
[0022] In the following description, a device capable 

is of cognizing a CGMS will be referred to as a cognizant 
device, and a device incapable of cognizing a CGMS 
will be referred to as a non-cognizant device. 
[0023] It is supposed here that the optical disc record- 
er/reproducer 1 is a cognizant device. Such a cognizant 

20 device is capable of performing two kinds of recording 
operations, i.e., cognizant recording as a cognizant de- 
vice, and non-cognizant recording as a non-cognizant 
device (but not as a non-cognizant device which is not 
applied to this system). Either recording can be selected 

25 by the user through manipulation of the manipulator 32. 
[0024] Figs. 3 and 4 are flowcharts of processes ex- 
ecuted in response to a selection of cognizant recording. 
First at step S1 , the CPU 29 receives, via the 1 394 com- 
municator 28, the data transmitted from the personal 

30 computer 2 via the 1 394 serial bus 6. Subsequently the 
CPU 29 makes a decision at step S1 as to whether the 
received data are digital data or not. And if the result of 
this decision signifies the digital data, the operation pro- 
ceeds to step S2, where the CPU 29 makes a decision 

35 as to whether the data transmitter (in this case, personal 
computer 2) is a cognizant device or not. This decision 
can be executed in accordance with a header of the 
packet transmitted via the 1 394 serial bus 6, since a flag 
is included in the header to represent that the datatrans- 

40 mitter is a cognizant device or not. When the data trans- 
mitter (source) is a cognizant device, the operation pro- 
ceeds to step S3, where the CPU 29 executes a process 
of recording, in the optical disc 22, CCI (Copy Control 
Information) and EMI (Encryption Mode Indicator) as 

45 CCID (CCI on Disc) and EMID (EMI on Disc) respec- 
tively according to Table 1 in Fig. 5. 
[0025] The CCI is copy control information stored in 
a location defined according to each format of MPEG, 
DV or the like, and it indicates free", "once 0 or "prohib- 

50 ited' in conformity with the copy restriction state of the 
corresponding data. The CCI is disposed in the data of 
an isochronous packet transmitted via the 1394 serial 
bus 6. 

[0026] The EMI is disposed in the header of an iso- 
55 chronous packet, and indicates the encryption mode of 
a pay load (data part) of the packet. More specifically, 
the EMI indicates mode A (proh) for copy prohibited da- 
ta, mode B (once) for copy once data, or free for non- 
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crypted copy-free contents data. 
[0027] In case a plurality of programs having different 
copy restriction information are included in a single iso- 
chronous stream, the encryption mode is determined in 
accordance with the severest copy restriction of the da- 
ta. 

[0028] The CCID signifies CCI recorded as a portion 
of data on the disc. The EMID indicates free - , "once" 
or "prohibited" represented by the copy restriction infor- 
mation for the data in a predetermined range (EMID 
block) on the disc. This EMID is recorded in an area (e. 
g., header) different from the data storage area on the 
disc. 

[0029] At step S3 in Fig. 3, the CPU 29 having re- 
ceived one isochronous packet via the 1394 communi- 
cator 28 forms one EMID block out of the received pack- 
et as shown in Fig. 6, then updates the CCI, which is 
included in the data of the received packet, to CCID ac- 
cording to Table 1, and disposes the CCID in the data 
of the EMID block. Similarly, the EMI disposed in the 
header of the isochronous packet is updated to EMID 
according to Table 1 , and then this EMID is disposed in 
the header of the EMID block. 
[0030] The EMID block is inputted to the recording/ 
reproducing circuit 24 via the input/output interface 27 
and, after being encrypted by the encryptor 26 when 
necessary, the EMID block is recorded on the optical 
disc 22 by the optical head 23. 
[0031] As shown on List 1 of Table 1 in Fig. 5, when 
both of CCI and EMI indicate free, CCID and EMID are 
both updated to free. And when CCI and EMI are free 
and once respectively, CCID and EMID are updated to 
free and proh respectively. 

[0032] When both of CCI and EMI indicate once, 
CCID and EMID are both updated to proh. That is, upon 
reception of data of CCI=once from the cognizant de- 
vice, CCID is updated to proh. Since the data of "copy 
once approved" are copied once here, CCID is changed 
from once to proh so as to prohibit subsequent copying. 
[0033] When CCI indicates free while EMI indicates 
proh, CCID is set to free while EMID is set to proh. That 
is, in this case, the copy control information is substan- 
tially not updated. 

[0034] When CCI indicates once while EMI indicates 
proh, CCID and EMID are both set to proh. The infor- 
mation on a prerecorded disc is thus updated to approve 
recording (copying) once. When both of CCI and EMI 
indicate proh, copying is prohibited. On the prerecorded 
disc, the data of CCID/EMID = once/proh obtained after 
cognizant reproduction are updated to proh/proh, as will 
be described later with reference to Fig. 1 1 . Copying any 
data obtained by reproduction of a user-recorded disc 
is also prohibited. Therefore, CCI = proh and EMI = proh 
in each of these cases to prohibit copying (recording). 
[0035] When each of the updated EMID in the encryp- 
tion block is free, no encryption is executed. In case 
there is any information of EMID = proh in the encryption 
block, the relevant data are encrypted. 



[0036] Meanwhile, if the result of the decision ob- 
tained at step S2 signifies that the source is not a cog- 
nizant device (i.e., the source is a non -cognizant de- 
vice), the operation proceeds to step S4, where the CPU 
s 29 updates CCI and EMI to CCID and EMID respectively 
in accordance with List 2 in Fig. 5 and executes a proc- 
ess of recording the data on the optical disc 22. This 
process is fundamentally the same as the process at 
step S3, and the difference resides merely in the list. 
10 [0037] When CCI and EMI are both free on List 2 or 
when CCI is free while EMI is proh, each of CCID and 
EMID is set to free. Upon reception of the data of EMI 
= proh from a non -cognizant device, only the data of CCI 
= free is recorded. 
15 [0038] When CCI is once while EMI is proh, copying 
is prohibited. For example, when the user performs non- 
cognizant recording of a disc where CCI/EMI = once/ 
once, CCID/EMID are updated to once/proh in accord- 
ance with List 4 as will be described later. And in sub- 
sequent non-cognizant reproduction of the disc, as 
shown on List 8 in Fig. 11, CCI/EMI are left unchanged 
as once/proh. However, when the reproduced data are 
to be recorded again, such recording is prohibited ac- 
cording to List 2 and List 5 which will be described later. 
Consequently, in case the data are reproduced by a 
non-cognizant device, the data obtained from a prere- 
corded disc may be copied once, but re-copying the 
same is prohibited. 

[0039] Upon reception of the data of CCI = once from 
the non -cognizant device, the data is not recorded when 
EMI = proh. However, when EMI = once, the data is re- 
corded after updating the information as CCI = proh and 
EMID = proh. When CCI/EMI = once/proh, both the re- 
produced data from a prerecorded disc and the repro- 
duced data from a non-cognizant recorded disc are pro- 
hibited from being recorded in case the source is a non- 
cognizant device . 

[0040] Recording is prohibited when each of CCI and 
EMI is proh. 

[0041] When CCI is free while EMI is once, CCID is 
set to free while EMID is set to proh. This combination 
of CCI and EMI is existent only in the data reproduced 
from a prerecorded disc. 

[0042] When each of CCI and EMI is once, both of 
CCID and EMID are set to proh. This combination of CCI 
and EMI also is existent only in the data reproduced from 
a prerecorded disc. Upon reception of the data of CCI 
= once from the non -cognizant device, the data is not 
recorded if EMI = proh, but when EMI = once, the data 
is recorded after updating the information as CCI = proh 
and EMID = proh. 

[0043] Next to the processes executed at steps S3 
and S4, the operation proceeds to step S5, where the 
CPU 29 makes a decision as to whether the entire data 
have been completely recorded or not. And if the result 
of this decision signifies that some other data are still 
left non recorded, the operation proceeds to step S6, 
where the CPU 29 executes a process of reading the 
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data of a next packet. Then the operation returns to step 
S2, and the subsequent processes thereafter are exe- 
cuted repeatedly. If the result of the decision at step S5 
signifies that the entire data have been completely re- 
corded, the cognizant recording is terminated. 
[0044] Meanwhile, if the result of the decision at step 
S1 signifies that the received data is not digital one (i. 
e., the received data is analog one), the operation pro- 
ceeds to step S7, where the CPU 29 converts the re- 
ceived analog data into digital data. And at step SB, a 
process of recording the data on the disc is executed 
with CGMS-A as CCID and EMID according to List 3 in 
Fig. 5. 

[0045] As shown in Fig. 5, when CCI is free, both of 
CCID and EMID are set to free according to List 3. In 
the case of an analog input, one EMID block is used per 
each CGMS-A. Therefore, when CGMS-A = free, the in- 
formation is set as CCID = free and EMID = free, or when 
CGMS-A = once, the Information is updated as CCID = 
proh and EMID = proh, and then recording is performed. 
[0046] When CCI is once, both of CCID and EMID are 
set to proh. Meanwhile, when CCI is proh, recording is 
prohibited. 

[0047] As shown in Fig. 5, CCID on each of Lists 1 to 
3 is determined fundamentally with reference to CCI, 
and EMID is determined with reference to EMI. Howev- 
er, upon reception of the data of CCI = once from the 
non-cognizant device on List 2, CCID and EMID are de- 
termined with reference to both of CCI and EMI. 
[0048] Fig. 7 shows such a process executed at step 
SB. As shown in this diagram, the control range of 
CGMS-A is set to an EMID block, and the CGMS-A in 
the data is updated to CCID according to List 3 and then 
is recorded in the data of the EMID block. In the case of 
analog data where none of EMI is existent, CCID is re- 
corded directly as EMID in a header of the EMID block. 
[0049] After termination of the recording process at 
step S8, the operation proceeds to step S9, where the 
CPU 29 makes a decision as to whether the entire data 
have been completely recorded or not. And if the result 
of this decision signifies that some data are still left non- 
recorded, the operation proceeds to step S 1 0 to execute 
a process of reading the data of a next packet. Then the 
operation returns to step S8, and the subsequent proc- 
esses are executed repeatedly. Meanwhile, if the result 
of the decision at step S9 signifies that the entire data 
have been completely recorded, this recording routine 
is terminated. 

[0050] Hereinafter an explanation will be given on 
non-cognizant recording with reference to a flowchart of 
Fig. 8. Processes at steps S21 to S26 in Fig. 8 are sub- 
stantially the same as the aforementioned processes 
executed at steps S1 to S6 relative to the cognizant re- 
cording shown in Fig. 3. However, some differences are 
existent therebetween in the points that Lists 1 and 2 
used at steps S3 and S4 respectively are replaced with 
Lists 4 and 5 at steps S23 and S24 respectively, and 
also that a different process is executed in case the re- 



ceived data is analog one. 

[0051] At step S23, as shown in Fig. 9, one EMID 
block is formed per isochronous packet, and EMI in the 
packet header is updated to EMID according to List 4 

5 and then is recorded in the header of the EMID block. 
Meanwhile, CCI in the data of the isochronous packet 
is updated to CCID according to List 4, but CCID in this 
case is substantially equal in content to CCI as shown 
in List 4, so that CCI may be set to CCID as it is without 

10 being updated. 

[0052] When both of CCI and EMI are free as shown 
on List 4, CCI D and E Ml D are both set to free. However, 
when CCI is free while EMI is once, CCID is set to free 
while EMID is updated to proh. And when both of CCI 

15 and EMI are once, CCID is updated to once while EMID 
is updated to proh. 

[0053] When CCI/EMI are free/proh, once/proh or 
proh/proh respectively, recording is prohibited. In other 
words, any non-cognizant device is rendered incapable 
20 of receiving (copying) the data with EMI = proh. 

[0054] At step S24, the same process as that at step 
S23 is executed according to List 5. In this case also, 
the non-cognizant device is rendered incapable of re- 
ceiving (recording) the data of EMI = proh. When both 
25 of CCI and EMI are free, CCID and EMID are both set 
to free. However, when CCI is free while EMI is once, 
CCID is set to free while EMID is updated to proh. When 
both of CCI and EMI are once, CCID is updated to once 
while EMID is updated to proh. 
30 [0055] If the result of the decision obtained at step S21 
in Fig. 8 signifies that the received data is not digital one 
(i.e., analog data), the operation proceeds to step S27 
where, as shown in Fig. 5, recording of the received data 
is prohibited. 

35 [0056] As shown in Fig. 5, it is impossible in the non- 
cognizant recording to detect CCI as given on Lists 4 
and 5 mentioned, so that CCI is used directly as CCID, 
while EMID is determined with reference to EMI. 
[0057] Next, an explanation will be given on a process 
40 of reproducing the data from the optical disc 22. In this 
case also, there are cognizant reproduction and non- 
cognizant reproduction. Desired reproduction to be ex- 
ecuted is selectively specified by the user through ma- 
nipulation of the manipulator 32. First, cognizant repro- 
45 duction will be described below with reference to a flow- 
chart of Fig. 10. 

[0058] A fundamental operation for cognizant repro- 
duction is performed as follows. The CPU 29 controls 
the optical head 23 to thereby reproduce the recorded 
50 data from the optical disc 22. In case the reproduced 
data is encrypted one, the data is decrypted by the de- 
cryptor 25 in the recording/reproducing circuit 24. If the 
received data is noncrypted one, the data is transmitted 
as it is from the 1 394 communicator 28 via the 1 394 se- 
55 rial bus 6 to the personal computer 2 for example. 
[0059] In performing such reproduction, the CPU 29 
makes a decision at step S41 as to whether the trans- 
mitted data is digital one or not. And if the result of this 
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decision signifies digital data, the operation proceeds to 
step S42, where CCID and EMID are updated respec- 
tively to CCI and EMI according to List 6 in Fig. 11 , and 
then are outputted. 

[0060] More specifically, as shown in Fig. 12, the CPU 
29 forms one EMID block per transmission packet, then 
updates CCID, which is included in the data of the EMID 
block, to CCI according to List 6, and disposes the up- 
dated information in the data of the transmission packet. 
Further, EMID disposed in the header of the EMID block 
is updated to EMI according to List 6 and then is dis- 
posed in the header of the transmission packet. Subse- 
quently, this packet is sent as an isochronous packet 
from the 1 394 communicator 28 via the 1 394 serial bus 

6 to the personal computer 2. 

[0061] With regard to combinations of CCID and 
EMID on a disc in this example, a combination of CCID/ 
EMID = free/once and another combination of CCID/ 
EMID = once/once are existent only on a prerecorded 
disc. Meanwhile, a combination of CCID/EMID = once/ 
proh is existent on a prerecorded disc or a non-cogni- 
zant recorded disc. 

[0062] On List 6, when a plurality of different EMID 
are included in a single output packet, the EMI value is 
set to the severest EMID value. However, in the case of 
CCID/EMID = once/proh, the information is updated as 
CCI = proh and EMI = proh in reproducing a prerecorded 
disc (where copy of the data is approved merely once) 
and also in reproducing a non-cognizant recorded disc 
(where copy of the data is prohibited). 
[0063] When CCID = once on List 6, CCI is deter- 
mined with reference to both CCID and EMID. However, 
since CCI is not updated in any other case, neither CCID 
nor EMID needs to be referred to. EMI is determined 
with reference to EMID. 

[0064] After the process at step S42, the operation 
proceeds to step S43, where a decision is made as to 
whether the entire data have been completely read or 
not. And if the result of this decision signifies that some 
data are still left unread, the operation proceeds to step 
S44 to read the next EMID block. Thereafter the opera- 
tion returns to step S42, and the subsequent process is 
executed repeatedly. If the result of the decision ob- 
tained at step S43 signifies that the entire data have 
been completely read, the cognizant reproduction is ter- 
minated. 

[0065] Meanwhile, if the result of the decision at step 
S41 signifies that the transmission data is analog one, 
the operation proceeds to step S45 to execute a process 
of updating CCID to CGMS-A according to List 7 in Fig. 
11. 

[0066] More specifically, as shown in Fig. 13, one 
EMID block is used as transmission data, and CCID in 
the EMID block is updated to CGMS-A according to List 

7 and then is disposed in the transmission data. 
[0067] In the case of CCID/EMID = once/proh, as 
shown on List 7 in Fig. 11 , the information is updated as 
CGMS-A = proh in reproducing a prerecorded disc 



(where copy of the data is approved merely once) and 
also in reproducing a non-cognizant recorded disc 
(where copy of the data is prohibited). 
[0068] Also as shown on List 7, CGMS-A is deter- 
s mined with reference to CCID. 

[0069] Upon completion of the updating process at 
step S45, the operation proceeds to step S46, where 
the CPU 29 converts the data into analog one and then 
transmits the same to the personal computer 2 via an 
unshown analog bus. Then the operation further pro- 
ceeds to step S47, where a decision is made as to 
whether the entire data have been completely read or 
not. And if the result of this decision signifies that some 
data are still left unread, the operation proceeds to step 
S48 to execute a process of reading the next EMID 
block. Thereafter the operation returns to step S45, and 
the subsequent process is executed repeatedly. If the 
result of the decision at step S47 signifies that the entire 
data have been completely read, the cognizant repro- 
duction is terminated. 

[0070] Fig. 1 4 shows a processing routine of non -cog- 
nizant reproduction. First at step S61, the CPU 29 up- 
dates CCID and EMID to CCI and EMI respectively ac- 
cording to List 8 in Fig. 11 , and then executes a process 
of sending the same. 

[0071] More specifically, as shown in Fig. 15, one 
EMID block is formed per transmission packet, and 
EMID positioned in the header of the EMID block is up- 
dated to EMI according to List 8 and then is disposed in 
the header of the transmission packet. In the non-cog- 
nizant reproduction where CCID in the data cannot be 
detected, the information is set directly to CCI and then 
is disposed in the data of the transmission packet. And 
this packet is sent as an isochronous packet. 
[0072] In the case of CCID/EMID = once/proh, as 
shown on List 8 in Fig. 11 , the information is updated as 
CCI = once and EMI = proh in reproducing a prerecord- 
ed disc (where copy of the data is approved merely 
once) and also in reproducing a non-cognizant recorded 
disc (where copy of the data is prohibited). 
[0073] After the process at step S61 in Fig. 14, the 
operation proceeds to step S62, where the CPU 29 
makes a decision as to whether the entire data have 
been completely read or not. And if the result of this de- 
cision signifies that some data are still left unread, the 
operation proceeds to step S63 to read the next EMID 
block. Thereafter the operation returns to step S61 , and 
the subsequent process is executed repeatedly. If the 
result of the decision obtained at step S62 signifies that 
the entire data have been completely read, the non -cog- 
nizant reproduction is terminated. 
[0074] In the process executed according to List 6 in 
Fig. 11, whether the data is to be encrypted or not is 
determined in conformity with EMI. And when the data 
is to be encrypted, either once or prohibit mode is se- 
lected. 

[0075] In the embodiment using Table 1 of Fig. 5 and 
Table 2 of Fig. 11 , when CCI and EMI of the data trans- 
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mitted from the non-cognizant device are once and proh 
respectively, it is impossible to make a decision as to 
whether the data is the one reproduced from a prere- 
corded disc or the one reproduced from a user-recorded 
disc (replicated by the user in the once copy mode). 
Therefore, recording of such data is prohibited as shown 
on Lists 2 and 5 in Fig. 5. Thus, it becomes possible to 
prevent illegal copying of the data reproduced from the 
user- recorded disc. However, a problem (first problem) 
arises therefrom that, even the data reproduced legally 
from a prerecorded disc is also prevented from being 
copied, although proper copying thereof once is to be 
essentially approved. More specifically, when a prere- 
corded disc containing data of once/proh is dubbed in a 
non-cognizant reproduction mode (i.e., when the source 
is a non -cognizant device), the information is set as 
once/proh according to List 8, but recording of the data 
is prohibited according to Lists 2 and 5. 
[0076] Further in this embodiment, a similar problem 
arises in a cognizant device as well where management 
of copy control information can be performed more ex- 
actly than in a non-cognizant device. That is, as shown 
on Lists 6 and 7 in Fig. 1 1 , CCI/EMI are updated to proh/ 
proh in cognizant reproduction (by a cognizant device) 
of a disc containing CCID/EMID = once/proh. And also 
in cognizant reproduction of the data in the form of an- 
alog signal, CGMS-A is updated to proh. A disc contain- 
ing CCID/EMID = once/proh is either a prerecorded disc 
or a user-recorded disc. In the case of a user-recorded 
disc, CCI or CGMS-A is updated to proh as mentioned, 
so that when the source is a cognizant device and the 
data include CCI/EMI = proh/proh or CGMS = proh as 
shown on Lists 1 and 4 in Fig. 5, each of cognizant re- 
cording and non-cognizant recording is prohibited, as 
shown on Lists 1 , 4, List 3 and the right side thereof. 
Thus, it becomes possible to prevent illegal copying of 
a user-recorded disc a plurality of times. On the other 
hand, however, there arises another problem (second 
problem) that legal copying is also rendered impossible 
even in the case of a prerecorded disc where its copy is 
essentially approved once. 

[0077] Next, an explanation will be given on a second 
embodiment which is capable of solving the second 
problem out of the two problems described above. 
[0078] In the second embodiment, more exact copy 
control is rendered possible by recording, on a disc, in- 
formation to indicate a cognizant recording mode or a 
non-cognizant recording mode. More specifically, RMID 
(Recording Mode Indicator on Disc) is recorded on the 
disc. This RMID is a flag indicating that the data in a 
predetermined region of the disc has been recorded in 
a cognizant recording mode or a non-cognizant record- 
ing mode. The EMID is recorded in another area (e.g., 
header) different from that of the data or EMID on the 
disc. 

[0079] Hereinafter an exemplary case of recording 
RMID on a disc will be described with reference to Figs. 
1 6 to 24. Flowcharts of Figs. 16 and 1 7 show a process- 



ing routine executed in cognizant recording. The proc- 
esses at steps S71 -S82 in these flowcharts are funda- 
mentally the same as those executed at steps S1-S10 
in the aforementioned cognizant recording shown in 
5 Figs. 3 and 4. However, some differences are existent 
therebetween in the points that the processes at steps 
S73, S74 and S79 in Figs. 16 and 17, which correspond 
respectively to those at steps S3, S4 and S8 in Figs. 3 
and 4, are executed according to Lists 9-11 instead of 

10 Lists 1 -3, and also that RMID is recorded on the disc at 
step S75 or S80 next to steps S73, S74 and S79. Now, 
merely such differences will be described below. 
[0080] List 9 at step S73, List 10 at step S74 in Fig. 
16 or List 11 at step S79 in Fig. 17 is shown in Table 3 

is of Fig. 18. These Lists 9-11 are substantially the same 
as Lists 1-3 shown in Fig. 5. Accordingly, in the cogni- 
zant recording of Figs. 16 and 17, the processes sub- 
stantially different from those in the cognizant recording 
of Figs. 3 and 4 reside in that RMID = Cognizant Re- 

20 cording is recorded in the header area on the optical disc 
22 at step S75 after the process at step S73 or S74, and 
that RMID = Cognizant Recording is recorded similarly 
at step S80 next to the process at step S79. 
[0081] The flowchart of Fig. 19 shows a processing 

25 routine executed to perform non-cognizant recording in 
the second embodiment using RMID. In this flowchart, 
processes at steps S91-S98 are fundamentally the 
same as those at steps S21-S27 in the aforementioned 
non-cognizant recording of Fig. 8. However, CCI and 

30 EMI are updated to CCID and EMID respectively by the 
use of List 1 2 at step S93 and List 1 3 at step S94. Lists 
12 and 13 are substantially the same as Lists 4 and 5 
used at steps S23 and 24 respectively in Fig. 8. 
[0082] Accordingly, the processing routine of Fig. 19 

35 is different from that of Fig. 8 substantially in the point 
that RMID = Non -Cognizant Recording is recorded in 
the header on the optical disc 22 at step S95 after the 
processes at steps S93 and S94. 
[0083] Flowcharts of Figs. 20 and 21 show a process- 

40 ing routine executed to perform cognizant reproduction 
in the second embodiment using RMID. First, a decision 
is made at step S101 as to whether the data to be re- 
produced and transmitted from the optical disc 22 is dig- 
ital data or not. And if the result of this decision signifies 

45 that the transmission data is digital one, the operation 
proceeds to step S102, where RMID recorded in the 
header of the transmission data is read out therefrom. 
(This RMID is the one written at step S75 in Fig. 1 6, step 
S80 in Fig. 17, or step S95 in Fig. 19.) 

50 [0084] A decision is made at step S1 02 as to whether 
RMID indicates cognizant recording or not. And if the 
result of this decision signifies the cognizant recording, 
the operation proceeds to step S103, where CCID and 
EMID are updated respectively to CCI and EMI accord- 

55 jng to List 14 in Fig. 22 and then are sent. The process 
at this step is fundamentally the same as the process at 
step S42 in Fig. 10 except that, when CCID/EMID = 
once/proh on List 14, CCI/EMI are updated to once/ 
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proh. More specifically, a prerecorded disc is regarded 
as a cognizant recorded disc in this embodiment, while 
a user- recorded disc is regarded as a non-cognizant re- 
corded disc. Therefore, in case the disc contains CCID/ 
EMID = once/proh on List 14, it is regarded as a prere- 
corded disc, so that CCID and EMID are substantially 
not updated and are left unchanged as CCI and EMI re- 
spectively. 

[0085] Consequently, the reproduced data obtained 
from a prerecorded disc is so processed as to have in- 
formation of CCI/EMI = once/proh as the data repro- 
duced by a cognizant device according to List 9 in Fig. 
1 8, whereby the data is rendered recordable on the disc. 
[0086] Any other update information on List 14 is the 
same as that on List 6 in Fig. 11. 
[0087] Meanwhile, if the result of the decision ob- 
tained at step S1 02 signifies that RMID does not indicate 
cognizant recording (i.e., if RMID indicates non-cogni- 
zant recording), the operation proceeds to step S104, 
where CCID and EMID are updated to CCI and EMI re- 
spectively according to List 15 in Fig. 22 and then are 
sent. 

[0088] On List 1 5, when both of CCID and EMID are 
free as shown in Fig. 22, CCI and EMI are both set to 
free. However, when a plurality of different EMID are in- 
cluded in a single output packet, the EMI value is set to 
the severest EMID value. In the case of CCID/EMID = 
free/proh, the information is updated as CCI/EMI = free/ 
proh. Further in the case of CCID/EMID = once/proh, 
the information is updated as CCI/EMI = proh/proh. 
[0089] In reproducing a cognizant recorded disc, 
there is no necessity of updating CCI as shown on List 
14, so that CCID need not be referred to. Meanwhile, in 
reproducing a non -cognizant recorded disc, there may 
be a case where CCI is updated. In such a case, the 
information is updated with reference to CCID. 
[0090] After the process at step S 1 03 or S1 04, the op- 
eration proceeds to step S105, where a decision is 
made as to whether the entire data have been complete- 
ly read or not. And if the result of this decision signifies 
that some data are still left unread, the operation pro- 
ceeds to step S106 to read the next EMID block. There- 
after the operation returns tostepS102, and the subse- 
quent process is executed repeatedly. If the result of the 
decision obtained at step S105 signifies that the entire 
data have been completely read, the routine for cogni- 
zant reproduction is terminated. 
[0091] Meanwhile, if the result of the decision at step 
S101 signifies that the transmission data is not digital 
one (i.e., the data is analog one), the operation proceeds 
to step S107, where another decision is made as to 
whether RMID indicates cognizant recording or not. And 
if the result of this decision signifies that the RMID indi- 
cates cognizant recording, the operation proceeds to 
step S108, where CCID is updated to CGMS-A accord- 
ing to List 16 of Fig. 22 and then the relevant signal is 
transmitted. 

[0092] As shown on List 16 of Fig. 22, the update in- 



formation is fundamentally the same as that on List 7 of 
Fig. 11. The only difference from List 7 resides in the 
point that the update information in the case of CCID/ 
EMID = once/proh is set to once. More specifically, in 
5 this example where a prerecorded disc is regarded as 
a cognizant recorded disc as mentioned, the relevant 
disc is identified as a prerecorded disc in the case of 
CCID/EMID = once/proh. Therefore, since CGMS-A is 
updated to once, the reproduced data from the prere- 
corded disc is regarded as the one with CGMS-A = once 
on List 11 of Fig. 18, whereby the data is rendered re- 
cordable once according to List 11 . Thus, the aforemen- 
tioned second problem can be solved. 
[0093] If the result of the decision at step S107 signi- 
fies that the RMID does not indicate cognizant recording 
(i.e., if this information indicates non-cognizant record- 
ing), the operation proceeds to step S109, where CCID 
is updated to CGMS-A according to List 17 of Fig. 22 
and then is sent. 

[0094] When the CCID is free as shown on List 17 of 
Fig. 22, CGMS-A is also set to free. However, when the 
CCID is once, the CGMS-A is updated to proh. 
[0095] In the case of CCID/EMID = once/proh on Lists 
15 and 17, the relevant disc is regarded not as a prere- 
corded disc but as a user-recorded disc, so that CCID 
is updated from once to proh and then is sent. Thus, it 
becomes possible to prevent illegal copying of the user- 
recorded disc. 

[0096] After the processes at steps S108 and S109, 
the operation proceeds to step S11 0, where the CPU 29 
converts the transmission data into analog data and 
then sends the same. Since the 1 394 serial bus 6 is a 
digital bus in this case, another bus is connected to the 
optical disc recorder/reproducer 1 . 
[0097] Next the operation proceeds to step S111, 
where a decision is made as to whether the entire data 
have been completely read or not. And if the result of 
this decision signifies that some data are still left unread, 
the operation returns to step S1 1 2 to read the next EMID 
block. Thereafter the operation returns to step S107, 
and the subsequent process is executed repeatedly. In 
case the result of the decision at step S11 1 signifies that 
the entire data have been completely read, the routine 
for cognizant reproduction is terminated. 
[0098] At steps S103 and S1 04 in Fig. 20, CCID and 
EMID are updated respectively to CCI and EMI accord- 
ing to Lists 14 and 15. In this case of cognizant repro- 
duction, the EMI value is determined with reference to 
EMID, as shown in Fig. 22. Consequently, when CCID/ 
EMID = free/proh for example, the data to be repro- 
duced essentially without encryption are encrypted ac- 
tually and outputted due to EMI = proh. And the data 
thus encrypted cannot be reproduced by a non-cogni- 
zant device. In view of this problem, the EMI value may 
be determined with reference to CCID as well. In this 
case, some update information on Lists 14 and 15 are 
partially modified as shown in Fig. 23. 
[0099] In the example of Fig. 23, EMI is determined 
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correspondingly to CCID. 

[0100] However, since CCID is disposed in the data, 
a time is required for detecting the same. Meanwhile, 
when referring to EMID which is disposed in the header 
as shown in Fig. 22, it can be detected with facility and 
therefore a fast process can be ensured. 
[0101] Fig. 24 shows a processing routine executed 
to perform non-cognizant reproduction in the second 
embodiment using RMID. First, a decision is made at 
step S121 as to whether RMID indicates cognizant re- 
cording or not. And if the result of this decision signifies 
that RMID indicates cognizant recording, CCID and 
EMID are updated respectively to CCI and EMI accord- 
ing to List 18 in Fig. 22 and then are sent. The update 
information on List 18 is substantially the same as the 
update information on List 8 in Fig. 11 . 
[01 02] If the result of the decision at step S 1 21 signi- 
fies that the RMID relative to the data to be reproduced 
and sent does not indicate cognizant recording (i.e., if 
the information indicates non-cognizant recording), the 
operation proceeds to step S123, where CCID and 
EMID are updated respectively to CCI and EMI accord- 
ing to List 1 9 in Fig. 22 and then are sent. 
[0103] When a combination of CCID/EMID is any of 
free/free, free/proh or once/proh as shown on List 19 in 
Fig. 22, the combination is set substantially as it is to 
CCI/EMI. 

[0104] After the processes at steps S122 and S123, 
the operation proceeds to step S124, where a decision 
is made as to whether the entire data have been com- 
pletely read or not. And if the result of this decision sig- 
nifies that some data are still left unread, the operation 
proceeds to step S1 25 to read the next EMID block. Fur- 
ther the operation returns to step S121 , and the subse- 
quent process is executed repeatedly. In case the result 
of the decision at step S1 24 signifies that the entire data 
have been completely read, the routine for non-cogni- 
zant reproduction is terminated. 
[0105] Referring now to Figs. 25-32, an explanation 
will be given on a third embodiment where, in recording 
and reproduction modes, cognizant and non -cognizant 
recording/reproduction using RMID are performed in a 
mutually corresponding state, i.e., any disc recorded in 
a cognizant (or non -cognizant) recording mode is repro- 
duced in a cognizant (or non-cognizant) reproduction 
mode. Due to such improvement, both of the first and 
second problems in the aforementioned first embodi- 
ment can be solved. And even though the disc is the 
one managed by another system different from the 
present system, there never occurs an undesired situa- 
tion where its flag indicating prohibition of copy is 
changed to a copy approval flag. 
[01 06] Figs. 25 and 26 show a processing routine for 
cognizant recording. The processes at steps 
S131-S142 in Figs. 25 and 26 are fundamentally the 
same as those executed at steps S71-S82 in Figs. 16 
and 17 to perform cognizant recording by the use of 
RMI D. However, differences reside in the points that List 



9 at step S73, List 10 at step S74 and List 11 at step 
S79 are replaced with List 20 at step S133, List 21 at 
step S134 and List 22 at step S139, respectively. Lists 
20-22 are shown in Table 5 of Fig. 27. 
s [01 07] Lists 20-22 are substantially the same as Lists 
1-3 (Lists 9-11). 

[0108] However, although RMID is used in a system 
according to Table 3 of Fig. 1 8 for example, none of mu- 
tual correspondence is taken between cognizant and 
10 non -cognizant in recording and reproduction modes. 
Consequently, with regard to data including CCI/EMI = 
once/proh shown on List 10, it is impossible to detect 
the difference between data reproduced from a prere- 
corded disc and data reproduced from a user-recorded 
is disc. In both cases, therefore, cognizant recording is 
prohibited according to List 1 0 in the example of Table 3. 
[0109] Contrary to the above, in the system according 
to Table 5 of Fig. 27, a relationship of mutual corre- 
spondence is held between cognizant and non-cogni- 
zant in recording and reproduction modes. Consequent- 
ly, a flag indicative of cognizant recording is raised in the 
case of a prerecorded disc due to its RMID, whereby 
cognizant reproduction is performed with certainty. 
Therefore, as will be described later with reference to 
Table 6 of Fig. 31 , when cognizant reproduction is per- 
formed relative to a prerecorded disc manufactured in 
a cognizant recording mode with CCID/EMID = once/ 
proh, then CCI/EMI are set directly to once/proh as they 
are. As the result, the relevant data are processed as in 
a case of CCI/EMI = once/proh on List 20 of Fig. 27, 
whereby the data recording is rendered possible. 
[0110] Consequently, a combination of CCI/EMI = 
once/proh on List 21 is limited merely to a disc which 
does not belong to this system. Presuming that such a 
disc has not been copied even once, when CCI/EMI are 
once/proh, recording of the reproduced data obtained 
from this disc is prohibited according to List 21. 
[0111] A disc for VDR is never reproduced in a non- 
cognizant mode, so that upon reception of any data in- 
cluding CCI/EMI = once/proh from a non-cognizant de- 
vice, the received data is supposed to be the one repro- 
duced from some other recording medium than VDR. 
Thus, the reproduced data is regarded as that from a 
recording medium irrelevant to this system, and even if 
the data is such that its copy is essentially to be ap- 
proved once, copy thereof is prohibited according to List 
21. 

[0112] When a combination of CCI/EMI is free/once 
or once/once, it signifies that the reproduced data is the 
one obtained from a prerecorded disc. This reproduced 
data can be recorded with the information thereof up- 
dated according to List 21 . 

[0113] Fig. 28 is a flowchart showing a processing 
routine of non -cognizant recording executed in the third 
embodiment to attain, with the use of RMI D, mutual cor- 
respondence between cognizant and non-cognizant in 
recording and reproduction modes. Processes at steps 
S151-S158 are fundamentally the same as those exe- 
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cuted for non -cognizant recording in the second embod- 
iment where, although the RMID shown in Fig. 19 is 
used, a relationship of mutual correspondence is not 
held between cognizant and non-cognizant in the re- 
cording and reproduction modes. 
[011 4] However, List 1 2 at step S93 and List 1 3 at step 
S94 in Fig. 19 are replaced with List 23 at step S153 
and List 24 at step S154 in Fig. 28, respectively. The 
other processes are the same as those in Fig. 19. 
[01 1 5] Lists 23 and 24 are shown in Table 5 of Fig. 27. 
These Lists 23 and 24 are substantially the same as List 
4 in Fig. 5 (List 12 in Fig. 18), and List 24 is substantially 
the same as List 5 in Fig. 5 (List 13 in Fig. 18). 
[0116] Figs. 29 and 30 are flowcharts showing a 
processing routine of cognizant reproduction executed 
in the third embodiment where, with the use of RMID, a 
relationship of mutual correspondence is held between 
cognizant and non-cognizant in the recording and repro- 
duction modes. Processes at steps S1 61 -S1 72 are fun- 
damentally the same as those at steps S101-S112 in 
the second embodiment where, with the use of RMID 
shown in Figs. 20 and 21 , a relationship of mutual cor- 
respondence is not held between cognizant and non- 
cognizant in the recording and reproduction modes. In 
the example of Figs. 20 and 21 , if the result of the deci- 
sion obtained at step S102 or S107 signifies that RMID 
does not indicate cognizant recording, then CCID and 
EMID are updated to CCI and EMI respectively accord- 
ing to List 15 or 17 at step S104 or S109. However, in 
the example of Figs. 29 and 30, if the result of the deci- 
sion obtained at step S162 or S167 signifies that RMID 
does not indicate cognizant recording, a process of not 
reproducing the non -cognizant recorded data is execut- 
ed at step S166 or S172. 

[0117] Further at steps S163 and S168, an updating 
process is executed according to List 25 or 26. The other 
processes are the same as those in Figs. 20 and 21 . 
[0118] Lists 25 and 26 are shown in Table 6 of Fig. 31 . 
List 25 is substantially the same as List 14 in Fig. 22, 
and List 26 is substantially the same as List 16 in Fig. 
22. As shown in Table 6, the data identified as cognizant- 
recorded data according to RMID is prohibited from be- 
ing reproduced in a non-cognizant mode. That is, any 
list corresponding to List 18 in Fig. 22 is not provided in 
Table 6, hence solving the first and second problems in 
the first embodiment. 

[0119] Fig. 32 is a flowchart showing a processing 
routine of non-cognizant reproduction executed in the 
third embodiment where, with the use of RMID, a rela- 
tionship of mutual correspondence is held between cog- 
nizant and non-cognizant in recording and reproduction 
modes. Processes at steps S181-S185 are fundamen- 
tally the same as those at steps S121-S125 executed 
for non-cognizant reproduction in the second embodi- 
ment where, although the RMID shown in Fig. 24 is 
used, a relationship of mutual correspondence is not 
held between cognizant and non-cognizant in the re- 
cording and reproduction modes. In Fig. 24, if the result 



of the decision obtained at step S1 21 signifies that RMID 
does not indicate cognizant recording, an updating proc- 
ess is executed at step S1 23 according to List 1 9. How- 
ever, in the example of Fig. 32, if the result of the deci- 
s sion obtained at step S181 signifies that RMID indicates 
cognizant recording, the operation proceeds to step 
S1 85 to prohibit reproduction of the cognizant-recorded 
data. 

[0120] In case RMID does not indicate cognizant re- 
10 cording (i.e., non-cognizant recording), CCID and EMID 
are updated to CCI and EMI respectively at step S182 
according to List 27 and then are sent. 
[0121] The other processes are the same as those in 
Fig. 24. 

is [01 22] List 27 is shown in Fig. 31 . This List 27 is fun- 
damentally the same as List 19 in Fig. 22. 
[0123] As shown in Table 6 of Fig. 31, cognizant re- 
production of non-cognizant recorded data is prohibited. 
[0124] Thus, it is prohibited to perform cognizant re- 

20 production of any non-cognizant recorded data includ- 
ing a combination of CCID/EMID = once/proh, so that 
the aforementioned first and second problems in the first 
embodiment can be solved. 

[0125] Next, referring to Figs. 33-45, an explanation 
25 will be given on a fourth embodiment where, with the 
use of RMID, there is also used a prerec flag which rep- 
resents a prerecorded disc. 

[01 26] Figs. 33-35 show a processing routine of cog- 
nizant recording executed in the fourth embodiment. 

30 First at step S1 91 , a decision is made as to whether the 
received data to be recorded is digital data or not. And 
in the case of digital data, another decision is made at 
step S192 as to whether the data transmission source 
is a cognizant device or not. If the result of this decision 

35 signifies that the source is a cognizant device, a decision 
is made at step S1 93 as to whether a prerec flag includ- 
ed in the received data is 0 or not. In this example, when 
the relevant disc is identified as a prerecorded disc at 
steps S243, S245, S246 in Fig. 39 or at steps S262, 

40 S264, S265 in Fig. 40 as will be described later, a prerec 
flag = 1 is recorded in the header of an isochronous 
packet. Meanwhile, in any disc other than a prerecorded 
disc, a prerec flag = 0 is recorded. Therefore, the deci- 
sion at step S1 93 can be achieved by detecting this flag 

45 from the received data. 

[0127] If the result of the decision at step S1 93 signi- 
fies that the prerec flag is 0 (i.e., when the reproduced 
data is the one obtained from any disc other than a pre- 
recorded disc), then the operation proceeds to step 

50 S194, where CCI and EMI are updated to CCID and 
EMID respectively according to List 28 and then are re- 
corded on the disc. 

[0128] Meanwhile, if the result of the decision at step 
S193 signifies that the prerec flag is not 0 (i.e., the pre- 
55 rec flag is 1 to indicate the data reproduced from a pre- 
recorded disc), the operation proceeds to step S195, 
where CCI and EMI are updated to CCID and EMID re- 
spectively according to List 29 and then are recorded 
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on the disc. Lists 28 and 29 are shown in Table 7 of Fig. 
36. 

[0129] After the processes at steps S194 and S195, 
the operation proceeds to step S196, where RMID = 
cognizant recording is recorded on the disc. Then at 
step S197, a decision is made as to whether the entire 
data have been completely recorded or not. And if the 
result of this decision signifies that some data are still 
left unrecorded, the operation proceeds to step S198 to 
read the data of the next packet. Thereafter the opera- 
tion returns to step S192, and the subsequent process 
is executed repeatedly. 

[0130] if the result of the decision obtained at step 
S1 97 signifies that the entire data have been completely 
recorded, the routine of cognizant recording is terminat- 
ed. 

[0131] In case the result of the decision at step S192 
signifies that the source is not a cognizant device, the 
operation proceeds to step S204, where another deci- 
sion is made as to whether the prerec flag is 0 or not. 
And if the result of this decision signifies that this flag is 

0 (which indicates that the reproduced data is the one 
obtained from some other disc than a prerecorded disc), 
the operation proceeds to step S205, where CCI and 
EMI are updated to CCID and EMID respectively ac- 
cording to List 30 and then are recorded on the disc. 
Meanwhile, if the result of the decision at step S204 sig- 
nifies that the prerec flag is not 0 (i.e., when this flag is 

1 to indicate that the reproduced data is the one ob- 
tained from a prerecorded disc), the operation proceeds 
to step S206, where CCI and EMI are updated to CCID 
and EMID respectively according to List 31 and then are 
recorded on the disc. 

[01 32] After the process at step S205 or S206, the op- 
eration proceeds to step S207, where RMID = cognizant 
recording is recorded on the disc. 
[01 33] Further at step S208, a decision is made as to 
whether the entire data have been completely recorded 
or not. And if the result of this decision signifies that 
some other data are still left unrecorded, the operation 
proceeds to step S209 to read the data of the next pack- 
et. Thereafter the operation returns to step S204, and 
the subsequent process is executed repeatedly. 
[0134] If the result of the decision at step S208 signi- 
fies that the entire data have been completely recorded, 
the routine of cognizant recording is terminated. 
[0135] Meanwhile, in case the result of the decision 
at step S1 91 signifies that the received data is not digital 
data (i.e., analog data), the operation proceeds to step 
S199 to execute a process of converting the received 
data into digital data. Subsequently at step S200, 
CGMS-A is updated to CCID or EMID according to List 
32 and then is recorded on the disc. List 32 is shown in 
Fig.36. 

[0136] Thereafter the operation proceeds to step 
S201, where RMID = cognizant recording is recorded 
on the disc. Then a decision is made at step S202 as to 
whether the entire data have been completely recorded 



or not. And if the result of this decision signifies that 
some data are still left unrecorded, the operation pro- 
ceeds to step S203 to read the data of the next packet. 
Then the operation returns to step S202, and the sub- 
s sequent process is executed repeatedly. Meanwhile, in 
case the result of the decision at st S202 signifies that 
the entire data have been completely recorded, the rou- 
tine of cognizant recording is terminated. 
[0137] List 28 and List 29 are mutually the same as 
10 shown in Fig. 36, and each of them is the same as List 
1 in Fig. 5 (List 9 in Fig. 18). Each of Lists 33 and 34 is 
the same as List 4 in Fig. 5 (List 12 in Fig. 18). 
[01 38] List 30 and List 35 are the same as List 2 and 
List 5 respectively with the exception that there is no 
15 combination of CCID/EMID = free/once or = once/once. 
[01 39] List 31 is the same as List 2 with the exception 
that, when CCI/EMI = once/proh, CCID/EMID are up- 
dated to proh/proh. On List 2, recording in this combi- 
nation is prohibited. 

[01 40] List 36 is the same as List 5. And List 32 is the 
same as List 3. 

[0141] Thus, due to the use of a prerec flag as shown 
in Table 7, the first and second problems observed in 
the first embodiment can be solved without the neces- 
sity of holding a relationship of mutual correspondence 
between cognizant and non-cognizant in recording and 
reproduction modes, differently from the third embodi- 
ment. 

[0142] Figs. 37 and 38 are flowcharts showing a 
processing routine of non-cognizant recording in the 
fourth embodiment. First at step S221, a decision is 
made as to whether the received data is digital data or 
not. And in the case of digital data, the operation pro- 
ceeds to step S222, where another decision is made as 
to whether the source is a cognizant device or not. If the 
result of this decision signifies that the source is a cog- 
nizant device, the operation proceeds to step S223, 
where a decision is made as to whether a prerec flag is 
0 or not. And if the result of this decision signifies that 
the prerec flag is 0 (i.e., when the received data is not 
the one reproduced from a prerecorded disc), then the 
operation proceeds to step S224, where CCI and EMI 
are updated to CCID and EMID respectively according 
to List 33 and then are recorded on the disc. List 33 is 
shown in Fig. 36. 

[0143] Meanwhile, if the result of the decision at step 
S223 signifies that the prerec flag is not 0 (i.e., when the 
received data is the one reproduced from a prerecorded 
disc), the operation proceeds to step S225, where CCI 
and EMI are updated to CCID and EMID respectively 
according to List 34 and then are recorded on the disc. 
List 34 is shown in Fig. 36. 

[01 44] After the process at step S224 or S225, the op- 
eration proceeds to step S226, where RMID = non-cog- 
nizant recording is recorded on the disc. 
[0145] Next the operation proceeds to step S227, 
where a decision is made as to whether the entire data 
have been completely recorded or not. And if the result 
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of this decision signifies that some data are still left un- 
recorded, the operation proceeds to step S228 to read 
the data of the next packet. Thereafter the operation re- 
turns to step S222, and the subsequent process is ex- 
ecuted repeatedly. Meanwhile, if the result of the deci- 
sion obtained at step S227 signifies that the entire data 
have been completely recorded, the routine of non-cog- 
nizant recording is terminated. 

[0146] In case the result of the decision at step S222 
signifies that the source is not a cognizant device, the 
operation proceeds to step S230, where another deci- 
sion is made as to whether the prerec flag is 0 or not. 
And if the result of this decision signifies that the flag is 
0 (which indicates that the reproduced data is not the 
one obtained from a prerecorded disc), the operation 
proceeds to step S231 , where CCI and EMI are updated 
to CCID and EMID respectively according to List 35 and 
then are recorded on the disc. List 35 is shown in Fig. 36. 
[0147] Meanwhile, if the result of the decision at step 
S230 signifies that the prerec flag is not 0 (which indi- 
cates that the reproduced data is the one obtained from 
a prerecorded disc), the operation proceeds to step 
S232, where CCI and EMI are updated to CCID and 
EMID respectively according to List 36 and then are re- 
corded on the disc. 

[0148] After the process at step S231 or S232, the op- 
eration proceeds to step S233, where RMID = non-cog- 
nizant recording is recorded on the disc. At step S234, 
a decision is made as to whether the entire data have 
been completely recorded or not. And if the result of this 
decision signifies that some other data are still left un- 
recorded, the operation proceeds to step S235 to read 
the data of the next packet. Thereafter the operation re- 
turns to step S230, and the subsequent process is ex- 
ecuted repeatedly. In case the result of the decision at 
step S234 signifies that the entire data have been com- 
pletely recorded, the routine of non-cognizant recording 
is terminated. 

[01 49] Meanwhile, if the result of the decision at step 
S221 signifies that the received data is not digital data 
(i.e., analog data), the operation proceeds to step S229 
to execute a process of prohibiting recording of the an- 
alog data. 

[01 50] Referring now to flowcharts of Figs. 39 and 40, 
an explanation will be given on a processing routine of 
cognizant reproduction executed in the fourth embodi- 
ment. First at step S241 , a decision is made as to wheth- 
er the transmission data is digital data or not. And in the 
case of digital data, the operation proceeds to step 
S242, where another decision is made as to whether 
RMID indicates cognizant recording or not. And if the 
result of this decision signifies that RMID indicates cog- 
nizant recording (i.e., in the case of cognizant-recorded 
data), the operation proceeds to step S243, where CCID 
and EMID are updated to CCI and EMI respectively ac- 
cording to List 37 and then are sent. List 37 is shown in 
Fig. 41. 

[0151] Meanwhile, if the result of the decision at step 



S242 signifies that RMID does not indicate cognizant 
recording, the operation proceeds to step S244, where 
a decision is made as to whether RMID = non-cognizant 
recording or not. And if the result of this decision signi- 

s ties that RMID indicates non-cognizant recording (i.e., 
when the reproduced data is non-cognizant recorded 
data), the operation proceeds to step S245, where CCID 
and EMID are updated to CCI and EMI respectively ac- 
cording to List 38 and then are sent. List 38 is shown in 

10 Fig. 41. 

[01 52] In case the result of the decision at step S244 
signifies that RMID does not indicate non-cognizant re- 
cording either (i.e., in this embodiment, RMID = prere- 
corded disc is recorded on a prerecorded disc, so that 

is if the result of the decision obtained at steps S242 and 
S244 signifies that RMID indicates neither cognizant re- 
cording nor non -cognizant recording, it follows there- 
from that RMID = prerecorded disc), then the operation 
proceeds to step S246, where CCID and EMID are up- 

20 dated to CCI and EMI respectively according to List 39 
and then are sent. 

[01 53] Fig. 42 shows how the process at step S243 is 
executed. As shown in Fig. 42, one EMID block is 
formed per transmission packet, and CCID included in 

25 the data of the EMID block is updated to CCI according 
to List 37 and then is disposed in the data of the trans- 
mission packet. Meanwhile, EMID positioned in the 
header of the EMID block is updated to EMI according 
to List 37 and then is disposed in the header of the trans- 

30 mission packet. This transmission packet is formed into 
a single isochronous packet and then is transmitted. At 
this time, a prerec flag = 0 is disposed in the header of 
the isochronous packet and then is transmitted. 
[01 54] A similar process is executed also at step S245 

35 or S246 with the exception that the prerec flag is set to 
1 at step S246. 

[01 55] After the process at step S243, S245 or S246, 
the operation proceeds to step S247, where a decision 
is made as to whether the entire data have been com- 

40 pletely read or not. And if the result of this decision sig- 
nifies that some unread data are still existent, the oper- 
ation proceeds to step S248 to read the data of the next 
EMID block. Then the operation returns to step S242, 
and the subsequent process is executed repeatedly. In 

45 case the result of the decision at step S247 signifies that 
the entire data have been completely read, the routine 
of cognizant recording is terminated. 
[0156] If the result of the decision at step S241 signi- 
fies that the transmission data is not digital one (i.e., an- 

50 alog data), the operation proceeds to step S249, where 
a decision is made as to whether RMID indicates cog- 
nizant recording or not. And if the result of this decision 
signifies that RMID indicates cognizant recording, the 
operation proceeds to step S250, where CCID is updat- 

55 ed to CGMS-A according to List 40 and then is sent. List 
40 is shown in Fig. 41 . 

[0157] In case the result of the decision at step S249 
signifies that RMID does not indicate cognizant record- 
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ing, the operation proceeds to step S251 , where another 
decision is made as to whether RMID indicates non-cog- 
nizant recording or not. And if the result of this decision 
signifies that RMID indicates non-cognizant recording, 
the operation proceeds to step S252, where CCID is up- s 
dated to CGMS-A according to List 41 and then is sent. 
[0158] In case the result of the decision at step S251 
signifies that RMID does not indicate non-cognizant re- 
cording either, the operation proceeds to step S253, 
where CCID is updated to CGMS-A according to List 42 10 
and then is sent. 

[01 59] After the process at step S250, S252 or S253, 
the operation proceeds to step S254 to convert the data 
into analog one. At step S255, a decision is made as to 
whether the entire data have been completely read or 15 
not, and if the result of this decision signifies that some 
data are still left unread, the operation proceeds to step 
S256 to read the data of the next EMID block. Then the 
operation returns to step S249, and the subsequent 
process is executed repeatedly. In case the result of the 20 
decision at step S255 signifies that the entire data have 
been completely read, the routine of cognizant repro- 
duction is terminated. 

[01 60] As shown in Fig. 41 , List 37 is the same as List 
6 in Fig. 11 (List 14 in Fig. 22), List 40 is the same as 25 
List 7 in Fig. 11 (List 16 in Fig. 22), and List 43 is the 
same as List 8 in Fig. 11 (List 18 in Fig. 22), respectively, 
with the exception that there is no combination of CCID/ 
EMID = free/once, once/once or once/proh. 
[0161] Lists 38, 41 and 44 are the same as Lists 15, 30 
17 and 19 in Fig. 22, respectively. 
[01 62] List 39 is the same as List 6 except that, when 
CCID/EMID = once/proh, CCI/EMI are updated to once/ 
proh. List 42 is the same as List 7 except that, when 
CCID/EMID = once/proh, CGMS-A is updated to once. 35 
Further, List 45 is the same as List 8. 
[0163] Fig. 43 is a flowchart showing a processing 
routine of non-cognizant reproduction executed in the 
fourth embodiment. First at step S261 , a decision is 
made as to whether RMID indicates cognizant recording *o 
or not. And if the result of this decision signifies that 
RMID indicates cognizant recording, the operation pro- 
ceeds to step S262, where CCID and EMID are updated 
to CCI and EMI respectively according to List 43 and 
then are sent. List 43 is shown in Fig. 41 . *s 
[01 64] In case the result of the decision at step S261 
signifies that RMID does not indicate cognizant record- 
ing, the operation proceeds to step S263, where another 
decision is made as to whether RMI D indicates non-cog- 
nizant recording or not. And if the result of this decision so 
signifies that RMID indicates non-cognizant recording, 
the operation proceeds to step S264, where CCID and 
EMID are updated to CCI and EMI respectively accord- 
ing to List 44 and then are sent. 

[0165] In case the res u It of the decision at step S263 55 
signifies that RMID does not indicate non-cognizant re- 
cording, the operation proceeds to step S265, where 
CCID and EMID are updated to CCI and EMI respec- 



tively according to List 45 and then are sent. 
[01 66] After the process at step S262, S264 or S265, 
a decision is made at step S266 as to whether the entire 
data have been completely read or not. And if the result 
of this decision signifies that some unread data are still 
existent, the operation proceeds to step S267 to read 
the data of the next EMID block. Then the operation re- 
turns to step S261 , and the subsequent process is ex- 
ecuted repeatedly. If the result of the decision at step 
S266 signifies that the entire data have been completely 
read, the routine of non-cognizant reproduction is termi- 
nated. 

[0167] AtstepS262, EMID in the header of the EMID 
block is updated to EMI according to List 43 as shown 
in Fig. 44, and then is disposed in the header of the 
transmission packet. Meanwhile, CCID included in the 
data of the EMID block is set substantially as it is to CCI 
and then is disposed in the data of the transmission 
packet. Thereafter a prerec flag = 0 is disposed in the 
header of the transmission packet and then is transmit- 
ted as an isochronous packet. 
[01 68] A similar process is executed also at step S264 
or S265 with the exception that the prerec flag is set to 
1 at step S265. 

[01 69] The cognizant recording conditions mentioned 
above are summarized as follows. The device identifies 
CCI and EMI (CG MS-A in the case of analog input) and, 
if necessary, updates the information to CCID and EMID 
respectively according to Table of Fig. 45 and then 
records the same. Further, RMID is so recorded as to 
indicate cognizant recording. 

[01 70] In the case of analog input, when CGMS-A in- 
dicates once, it is updated to proh and then is recorded 
as CCID and EMID. 

[0171] Meanwhile the non-cognizant recording condi- 
tions are summarized as follows. The device identifies 
EMI and, if necessary, updates the information to EMID 
according to Table of Fig. 45 and then records the same. 
RMID is so recorded as to indicate non-cognizant re- 
cording. Any analog input data cannot be recorded. 
When EMI is once in the data transmitted from the cog- 
nizant device, it is updated to proh and then is recorded 
as EMID. 

[0172] The cognizant reproduction conditions are 
summarized as follows. The device identifies CCID, 
EMID and RMID and, if necessary, updates CCID and 
EMID respectively to CCI and EMI (or CGMS-A in the 
case of analog output), and then outputs the same. In 
the updating process with RMID indicative of non-cog- 
nizant recording, CCID= proh and EMID = proh are out- 
putted when CCID = once and EMID = proh. 
[0173] The non-cognizant reproduction conditions 
are summarized as follows. The device identifies EMID 
and outputs the same as EMI. The reproduced data can- 
not be outputted in the form of analog data. 
[0174] The prerecorded disc conditions are summa- 
rized as follows. CCID on the disc exactly represents 
the copy control information relative to the data, where- 
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by the prerecorded disc can be handled similarly to a 
cognizant recorded disc. The EMI D value is determined 
and recorded in accordance with the severest one of the 
entire CCID values included in the relevant EMID block. 
RMID is recorded in a cognizant recording mode. 
[0175] Hereinafter a fifth embodiment will be de- 
scribed with reference to Figs. 46-53 wherein RMID is 
used and, in the case of a prerecorded disc, RMID = 
prerecorded disc is recorded, and only an operation of 
cognizant reproduction is performed in a reproduction 
mode. Due to such operation, the aforementioned first 
and second problems can be solved without the neces- 
sity of additionally attaching a prerec flag to the trans- 
mission data as in the foregoing fourth embodiment. 
[0176] First, an explanation will be given with regard 
to the recording on a prerecorded disc. This recording 
on the disc is performed not by a general user but by a 
person licensed by a copyrighter. Therefore, CCID and 
EMID values are determined by the person licensed by 
the copyrighter. However, with regard to the RMID val- 
ue, it is recorded as RMID = prerecorded disc in an area 
different from the disc locations where the data and the 
EMID are stored. 

[0177] Figs. 46 and 47 are flowcharts showing a 
processing routine of cognizant recording in the fifth em- 
bodiment. First at step S271, a decision is made as to 
whether the received data to be recorded is digital one 
or not. And in the case of digital data, another decision 
is made at step S272 as to whether the source of the 
transmitted data is a cognizant device or not. 
[0178] If the result of the decision at step S272 signi- 
fies that the source is a cognizant device, the operation 
proceeds to step S273, where one EMID block is formed 
per isochronous packet, and CCI included in the data of 
the relevant packet is updated to CCID according to List 

46 and then is recorded in the data of the EMID block. 
Similarly, EMI stored in the header of the isochronous 
packet is updated to EMID according to List 46 and then 
is recorded in the header of the EMID block. 

[0179] Meanwhile, in case the result of the decision 
at step S272 signifies that the source is not a cognizant 
device (i.e., a non-cognizant device), the operation pro- 
ceeds to step S274, where one EMID block is formed 
per isochronous packet, and CCI included in the data of 
the relevant packet is updated to CCID according to List 

47 and then is recorded in the data of the EMID block. 
Similarly, EMI stored in the header of the isochronous 
packet is updated to EMID according to List 47 and then 
is recorded in the header of the EMID block. Lists 46 
and 47 are shown in Table 9 of Fig. 48. 

[0180] After the processes at steps S273 and S274, 
the operation proceeds to step S275, where RMID = 
cognizant recording is recorded on the disc. And a de- 
cision is made at step S276 as to whether the entire data 
have been completely recorded or not. If the result of 
this decision signifies that some data are still left unre- 
corded, the operation proceeds to step S278 to read the 
data of the next packet. Thereafter the operation returns 



to step S272, and then the subsequent process is exe- 
cuted repeatedly. 

[01 81 ] In case the result of the decision at step S276 
signifies that the entire data have been completely re- 
5 corded, the routine of cognizant recording is terminated. 
[0182] Meanwhile, if the result of the decision at step 
S271 signifies that the received data is not digital one 
(i.e., analog data), the operation proceeds to step S279 
to execute a process of converting the received data into 
10 digital one. 

[0183] At step S280, the CGMS-A control range is set 
to an EMID block, and CGMS-A included in the data is 
updated to CCID according to List 48 and then is record- 
ed in the data of the EMID block. Since none of EMI is 
15 existent in the case of analog data, CCID is recorded 
directly as EMID in the header of the EMID block. List 
48 is shown in Table 9 of Fig. 48. 
[0184] After the process at step S280, the operation 
proceeds to step S281 , where RMID = cognizant record- 
ing is recorded on the disc. And a decision is made at 
step S282 as to whether the entire data have been com- 
pletely recorded or not. If the result of this decision sig- 
nifies that some data are still left unrecorded, the oper- 
ation proceeds to step S283 to read the data of the next 
packet. Thereafter the operation returns to step S280, 
and the subsequent process is executed repeatedly. 
[0185] In case the result of the decision at step S282 
signifies that the entire data have been completely re- 
corded, the routine of cognizant recording is terminated. 
[0186] Fig. 49 is a flowchart showing a processing 
routine of non -cognizant recording executed in the fifth 
embodiment. First at step S291, a decision is made as 
to whether the received data to be recorded is digital 
one or not. In the case of digital data, another decision 
is made at step S292 as to whether the source of the 
transmitted data is a cognizant device or not. 
[0187] In case the result of the decision at step S292 
signifies that the source is a cognizant device, the op- 
eration proceeds to step S293, where one EMID block 
is formed per isochronous packet, and EMI in the packet 
header is updated to EMID according to List 49 and then 
is recorded in the header of the EMID block. CCI in the 
data of the isochronous packet is updated to CCID ac- 
cording to List 49. In this case, however, CCID is sub- 
stantially the same in content as CCI, as shown on List 

49. Therefore, CCI may be used directly as CCID with- 
out being updated. 

[01 88] In case the result of the decision at step S292 
signifies that the source is not a cognizant device (i.e., 
a non-cognizant device), the operation proceeds to step 
S294. At this step, one EMID block is formed per iso- 
chronous packet, and EMI in the packet header is up- 
dated to EMID according to List 50 and then is recorded 
in the header of the EMID block. CCI in the data of the 
isochronous packet is updated to CCI D according to List 

50. In this case, however, CCID is substantially the 
same in content as CCI, as shown on List 50. Therefore, 
CCI may be used directly as CCID without being updat- 
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ed. 

[0189] After the processes at steps S293 and S294, 
the operation proceeds to step S295, where RMID = 
non-cognizant recording is recorded on the disc. And a 
decision is made at step S296 as to whether the entire s 
data have been completely recorded or not. If the result 
of this decision signifies that some data are still left un- 
recorded, the operation proceeds to step S297 to read 
the data of the next packet. Thereafter the operation re- 
turns to step S292, and the subsequent process is ex- 10 
ecuted repeatedly. 

[0190] In case the result of the decision at step S296 
signifies that the entire data have been completely re- 
corded, the routine of non-cognizant recording is termi- 
nated, is 
[0191] Meanwhile, if the result of the decision at step 
S291 signifies that the received data is not digital one 
(i.e., analog data), the operation proceeds to step S298. 
The analog data is not recorded at step S298, and the 
routine of non -cognizant recording is terminated. 20 
[0192] Figs. 50 and 51 are flowcharts showing a 
processing routine of cognizant reproduction executed 
in the fifth embodiment. First at step S301 , a decision is 
made as to whether the transmission data is-digital one 
or not. And in the case of digital data, another decision 25 
is made at step S302 as to whether RMID in the EMID 
block indicates cognizant recording or not. 
[0193] In case the result of the decision at step S302 
signifies that RMID indicates cognizant recording, the 
operation proceeds to step S303. At this step, one EMID 30 
block is formed into a transmission packet, and CCID 
included in the data of the EMID block is updated to CCI 
according to List 51 and then is disposed in the data of 
the transmission packet. Further, EMID disposed in the 
header of the EMID block is updated to EMI according 35 
to List 51 and then is disposed in the header of the trans- 
mission packet. And this packet is transmitted as an is- 
ochronous packet. 

[0194] Meanwhile, if the result of the decision at step 
S302 signifies that RMID does not indicate cognizant 40 
recording, the operation proceeds to step S304. And an- 
other decision is made at step S304 as to whether RMID 
in the EMID block indicates non-cognizant recording or 
not. And in case the result of the decision at step S304 
signifies that RMID indicates non-cognizant recording, 45 
the operation proceeds to step S305. At this step, one 
EMID block is formed into a transmission packet, and 
CCID included in the data of the EMID block is updated 
to CCI according to List 52 and then is disposed in the 
data of the transmission packet. Further, EMID disposed 50 
in the header of the EMID block is updated to EMI ac- 
cording to List 52 and then is disposed in the header of 
the transmission packet. And this packet is transmitted 
as an isochronous packet. 

[0195] Meanwhile, if the result of the decision at step 55 
S304 signifies that RMID does not indicate non-cogni- 
zant recording, the operation proceeds to step S306. At 
this step, one EMID block is formed into a transmission 



packet, and CCID included in the data of the EMID block 
is updated to CCI according to List 53 and then is dis- 
posed in the data of the transmission packet. Further, 
EMID disposed in the header of the EMID block is up- 
dated to EMI according to List 53 and then is disposed 
in the header of the transmission packet. And this packet 
is transmitted as an isochronous packet. 
[01 96] After the process at step S303, S305 or S306, 
the operation proceeds to step 307, where a decision is 
made as to whether the entire data have been complete- 
ly reproduced or not. And if the result of this decision 
signifies that some data are still left unreproduced, the 
operation proceeds to step S308 to read the data of the 
next EMID block. Thereafter the operation returns to 
step S302, and the subsequent process is executed re- 
peatedly. 

[0197] In case the result of the decision at step S307 
signifies that the entire data have been completely re- 
produced, the routine of cognizant reproduction is ter- 
minated. 

[01 98] Meanwhile, if the result of the decision at step 
S301 signifies that the transmission data is not digital 
one (i.e., analog data), the operation proceeds to step 
S309, where another decision is made as to whether 
RMID in the EMID block indicates cognizant recording 
or not. 

[0199] In case the result of the decision at step S309 
signifies that RMID indicates cognizant recording, the 
operation proceeds to step S310. At this step, CCID in- 
cluded in the data of the EMID block is updated to CCI 
according to List 54 and is set as CGMS-A in the trans- 
mission data. 

[0200] Meanwhile, if the result of the decision at step 
S309 signifies that RMID indicates cognizant recording, 
the operation proceeds to step S311. At this step, an- 
other decision is made as to whether RMID in the EMID 
block indicates non-cognizant recording or not. And in 
case the result of this decision at step S311 signifies that 
RMID indicates non-cognizant recording, the operation 
proceeds to step S31 2, where CCI D included in the data 
of the EMID block is updated to CCI according to List 
55 and is set as CGMS-A in the transmission data. 
[0201] If the result of the decision at step S31 1 signi- 
fies that RMID does not indicate non-cognizant record- 
ing, the operation proceeds to step S313, where CCID 
included in the data of the EMI D block is updated to CCI 
according to List 56 and is set as CGMS-A in the trans- 
mission data. 

[0202] After the process at step S31 0, S31 2 or S31 3, 
the operation proceeds to step S31 4, where the trans- 
mission data is converted into analog data. Then the op- 
eration proceeds to step S315, where a decision is 
made as to whether the entire data have been complete- 
ly reproduced or not. And if the result of this decision 
signifies that some data are still left unreproduced, the 
operation proceeds to step S31 6 to read the data of the 
next EMID block. Thereafter the operation returns to 
step S309, and the subsequent process is executed re- 
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peatedly. 

[0203] In case the result of the decision at step S31 5 
signifies that the entire data have been completely re- 
produced, the routine of cognizant reproduction is ter- 
minated. 

[0204] Fig. 53 is a flowchart showing a processing 
routine of non-cognizant reproduction executed in the 
fifth embodiment. First at step S321 , a decision is made 
as to whether RMID in the EMID block indicates cogni- 
zant recording or not. 

[0205] In case the result of the decision at step S321 
signifies that RMID indicates cognizant recording, the 
operation proceeds to step S322. At this step, one EMID 
block is formed into a transmission packet, and EMID 
disposed in the header of the EMID block is updated to 
EMI according to List 57 and then is disposed in the 
header of the transmission packet. Further, CCID in- 
cluded in the data of the EMID block is updated to CCI 
according to List 57. In this case, however, CCI is sub- 
stantially the same in content as CCID, as shown in List 

57. Therefore, CCID may be used directly as CCI with- 
out being updated. 

[0206] Meanwhile, if the result of the decision at step 
S321 signifies that RMID does not indicate cognizant 
recording, the operation proceeds to step S323. At this 
step, another decision is made as to whether RMID in 
the EMID block indicates non-cognizant recording or 
not. And in case the result of the decision at step S323 
signifies that RMID indicates non-cognizant recording, 
the operation proceeds to step S324. At this step, one 
EMID block is formed into a transmission packet, and 
EMID disposed in the header of the EMID block is up- 
dated to EMI according to List 58 and then is disposed 
in the header of the transmission packet. Further, CCID 
included in the data of the EMID block is updated to CCI 
according to List 58. In this case, however, CCI is sub- 
stantially the same in content as CCID, as shown in List 

58. Therefore, CCID may be used directly as CCI with- 
out being updated. 

[0207] In case the result of the decision at step S323 
signifies that RMID does not indicate non-cognizant re- 
cording, the operation proceeds to step S325 to prohibit 
reproduction of the prerecorded disc, and the routine of 
non -cognizant reproduction is terminated. 
[0208] After the process at step S322 or S324, the op- 
eration proceeds to step S326, where a decision is 
made as to whether the entire data have been complete- 
ly reproduced or not. And if the result of this decision 
signifies that some data are still left unreproduced, the 
operation proceeds to step S327 to read the data of the 
next EMID block. Thereafter the operation returns to 
step S321 , and the subsequent process is executed re- 
peatedly. 

[0209] In case the result of the decision at step S326 
signifies that the entire data have been completely re- 
produced, the routine of non-cognizant reproduction is 
terminated. 

[0210] Referring now to Figs. 54-61, an explanation 



will be given on a sixth embodiment where a restriction 
of CCID = EMID is placed merely with respect to a pre- 
recorded disc. Due to such a restriction, it becomes pos- 
sible to eliminate the necessity of recording RMID on 

5 the disc, hence achieving proper copy control regard- 
less of whether the disc is recorded and reproduced by 
either a cognizant device or a non-cognizant one. 
[0211] Figs. 54 and 55 are flowcharts showing a 
processing routine of cognizant recording executed in 

10 the sixth embodiment. First at step S331, a decision is 
made as to whether the received data to be recorded is 
digital one or not. And in the case of digital data, another 
decision is made at step S332 as to whether the source 
of the transmitted data is a cognizant device or not. 

is [0212] In case the result of the decision at step S332 
signifies that the source is a cognizant device, the op- 
eration proceeds to step S333. At this step, one EMID 
block is formed per isochronous packet, and CCI includ- 
ed in the data of the relevant packet is updated to CCID 

20 according to List 59 and then is recorded in the data of 
the EMID block. Similarly, EMI stored in the header of 
the isochronous packet is updated to EMID according 
to List 59 and then is recorded in the header of the EMI D 
block. 

25 [021 3] Meanwhile, if the result of the decision at step 
S332 signifies that the source is not a cognizant device 
(i.e., a non-cognizant device), the operation proceeds 
to step S334. At this step, one EMID block is formed per 
isochronous packet, and CCI included in the data of the 

30 relevant packet is updated to CCID according to List 60 
and then is recorded in the data of the EMID block. Sim- 
ilarly, EMI stored in the header of the isochronous pack- 
et is updated to EMID according to List 60 and then is 
recorded in the header of the EMID block. Lists 59 and 

35 60 are shown in Table 1 1 of Fig. 56. 

[0214] After the p rocess at step S333 or S334, the op- 
eration proceeds to step S335, where a decision is 
made as to whether the entire data have been complete- 
ly recorded or not. And if the result of this decision sig- 

^0 nifies that some data are still left unrecorded, the oper- 
ation proceeds to step S336 to read the data of the next 
packet. Thereafter the operation returns to step S332, 
and the subsequent process is executed repeatedly. 
[0215] In case the result of the decision at step S335 

45 signifies that the entire data have been completely re- 
corded, the routine of cognizant recording is terminated. 
[0216] Meanwhile, if the result of the decision at step 
S331 signifies that the received data is not digital one 
(i.e., analog data), the operation proceeds to step S337 

50 to execute a process of converting the received data into 
digital one. 

[021 7] At step S338, the CGMS-A control range is set 
to an EMID block, and CGMS-A included in the data is 
updated to CCID according to List 61 and then is record- 
55 ed in the data of the EMID block. Since none of EMI is 
existent in the case of analog data, CCID is recorded 
directly as EMID in the header of the EMID block. List 
61 is shown in Table 11 of Fig. 56. 
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[0218] After the process at step S338, the operation 
proceeds to step S339, where a decision is made as to 
whether the entire data have been completely recorded 
or not. If the result of this decision signifies that some 
data are still left unrecorded, the operation proceeds to 
step S340 to read the data of the next packet. Thereafter 
the operation returns to step S338, and the subsequent 
process is executed repeatedly. 
[0219] In case the result of the decision at step S339 
signifies that the entire data have been completely re- 
corded, the routine of cognizant recording is terminated. 
[0220] Fig. 57 is a flowchart showing a processing 
routine of non-cognizant recording executed in the sixth 
embodiment. First at step S351 , a decision is made as 
to whether the received data to be recorded is digital 
one or not. In the case of digital data, another decision 
is made at step S352 as to whether the source of the 
transmitted data is a cognizant device or not. 
[0221] In case the result of the decision at step S352 
signifies that the source is a cognizant device, the op- 
eration proceeds to step S353. At this step, one EMID 
block is formed per isochronous packet, and EMI in the 
packet header is updated to EMID according to List 62 
and then is recorded in the header of the EMID block. 
CCI in the data of the isochronous packet is updated to 
CCID according to List 62. In this case, however, CCID 
is substantially the same in content as CCI, as shown 
on List 62. Therefore, CCI may be used directly as CCID 
without being updated. 

[0222] In case the result of the decision at step S352 
signifies that the source is not a cognizant device (i.e., 
a non-cognizant device), the operation proceeds to step 
S354. At this step, one EMID block is formed per iso- 
chronous packet, and EMI in the packet header is up- 
dated to EMID according to List 63 and then is recorded 
in the header of the EMID block. CCI in the data of the 
isochronous packet is updated to CCID according to List 
63. In this case, however, CCID is substantially the 
same in content as CCI, as shown on List 63. Therefore, 
CCI may be used directly as CCID without being updat- 
ed. 

[0223] After the processes at steps S353 and S354, 
the operation proceeds to step S355, where a decision 
is made as to whether the entire data have been com- 
pletely recorded or not. If the result of this decision sig- 
nifies that some data are still left unrecorded, the oper- 
ation proceeds to step S356 to read the data of the next 
packet. Thereafter the operation returns to step S352, 
and the subsequent process is executed repeatedly. 
[0224] In case the result of the decision at step S355 
signifies that the entire data have been completely re- 
corded, the routine of non-cognizant recording is termi- 
nated. 

[0225] Meanwhile, if the result of the decision at step 
S351 signifies that the received data is not digital one 
(i.e., analog data), the operation proceeds to step S357. 
The analog data is not recorded at step S357, and the 
routine of non-cognizant recording is terminated. 



[0226] Figs. 58 and 59 are flowcharts showing a 
processing routine of cognizant reproduction executed 
in the sixth embodiment. First at step S361, a decision 
is made as to whether the transmission data is digital 
s one or not. And in the case of digital data, the operation 
proceeds to step S362, where one EMID block is formed 
into a transmission packet, and CCID included in the da- 
ta of the EMID block is updated to CCI according to List 
64 and then is disposed in the data of the transmission 
packet. Further, EMID disposed in the header of the 
EMID block is updated to EMI according to List 64 and 
then is disposed in the header of the transmission pack- 
et. And this packet is transmitted as an isochronous 
packet. 

[0227] After the process at S362, the operation pro- 
ceeds to step S363, where a decision is made as to 
whether the entire data have been completely repro- 
duced or not. And if the result of this decision signifies 
that some data are still left unreproduced, the operation 
proceeds to step S364 to read the data of the next EMI D 
block. Thereafter the operation returns to step S362, 
and the subsequent process is executed repeatedly. 
[0228] In case the result of the decision at step S363 
signifies that the entire data have been completely re- 
produced, the routine of cognizant reproduction is ter- 
minated. 

[0229] Meanwhile, if the result of the decision at step 
S361 signifies that the transmission data is not digital 
one (i.e., analog data), the operation proceeds to step 
S365. At this step, CCID included in the data of the EMID 
block is updated to CCI according to List 65 and is set 
as CGMS-A in the transmission data. 
[0230] After the process at step S365, the operation 
proceeds to step S366, where the transmission data is 
converted into analog data. Then the operation pro- 
ceeds to step S367, where a decision is made as to 
whether the entire data have been completely repro- 
duced or not. And if the result of this decision signifies 
that some data are still left unreproduced, the operation 
proceeds to step S368 to read the data of the next EMID 
block. Thereafter the operation returns to step S365, 
and the subsequent process is executed repeatedly. 
[0231] In case the result of the decision at step S367 
signifies that the entire data have been completely re- 
produced, the routine of cognizant reproduction is ter- 
minated. 

[0232] Fig. 61 is a flowchart showing a processing 
routine of non-cognizant reproduction executed in the 
sixth embodiment. First at step S381, one EMID block 
is formed into a transmission packet, and EMID dis- 
posed in the header of the EMID block is updated to EMI 
according to List 66 and then is disposed in the header 
of the transmission packet. Further, CCID included in 
the data of the EMID block is updated to CCI according 
to List 66. In this case, however, CCI is substantially the 
same in content as CCID, as shown in List 66. There- 
fore, CCID may be used directly as CCI without being 
updated. 
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[0233] After the process at step S381 , the operation 
proceeds to step S382, where a decision is made as to 
whether the entire data have been completely repro- 
duced or not. And if the result of this decision signifies 
that some data are still left unreproduced, the operation 
proceeds to step S383 to read the data of the next EMI D 
block. Thereafter the operation returns to step S381, 
and the subsequent process is executed repeatedly. 
[0234] In case the result of the decision at step S382 
signifies that the entire data have been completely re- 
produced, the routine of non-cognizant reproduction is 
terminated. 

[0235] Referring next to Figs. 62-71, an explanation 
will be given on a seventh embodiment where modes of 
EMI and EMID are increased to four kinds. In any of the 
first to sixth embodiments described above, the modes 
of EMI and EMID are three kinds of "copy free", "copy 
once", and "copy prohibit". In the seventh embodiment, 
however, these modes are changed to four kinds of 
"copy free", "copy once", B no-more copied", and "copy 
never". "No-more copied" indicates data obtained by re- 
cording once the data of "copy once", and signifies pro- 
hibition of subsequent copy. In this case, EMI of "copy 
once" is replaced with that of "no-more copied" in a re- 
cording operation. "Copy never" indicates data prohib- 
ited essentially from being copied. 
[0236] In the seventh embodiment, copy control infor- 
mation is prescribed in conformity with the system 
adopted in the second embodiment to record RMID on 
the disc. Due to such prescription, proper copy control 
is achievable regardless of whether the disc is recorded 
and reproduced by either a cognizant device or a non- 
cognizant device. Moreover, it becomes possible to han- 
dle both a user-recorded disc and a prerecorded disc 
without a distinction. In this case, a prerecorded disc is 
regarded as a cognizant recorded disc. 
[0237] When the information is recorded as CCID/ 
EMID = once/proh in the second embodiment, it is im- 
possible to make a distinction between once non-cog- 
nizant recorded data ("copy prohibit" data) obtained 
from the data originally including the information of CCI/ 
EMI = once/once, and prerecorded data ("copy once" 
data) including the information of such combination from 
the beginning on a prerecorded disc. Therefore, both of 
the data including the information of CCID/EMID = once/ 
proh are handled as "copy prohibit" data. However, in 
the seventh embodiment where the modes of EMI and 
EMID are increased to four kinds, the combination of 
such information is recorded as CCID/EMID = once/no- 
more when data including CCI/EMI = once/once is cop- 
ied once in non-cognizant recording, while the combi- 
nation of the information is recorded as CCID/EMID = 
once/never on any prerecorded disc. Consequently, 
these data can be distinguished from each other to 
thereby realize more exact copy generation manage- 
ment. 

[0238] Figs. 62 and 63 are flowcharts showing a 
processing routine of cognizant recording executed in 



the seventh embodiment. First at step S391, a decision 
is made as to whether the received data to be recorded 
is digital one or not. And in the case of digital data, the 
operation proceeds to step S392, where another deci- 

s sion is made as to whether the source of the transmitted 
data is a cognizant device or not. 
[0239] In case the result of the decision at step S392 
signifies that the source is a cognizant device, the op- 
eration proceeds to step S393. At this step, one EMID 

10 block is formed per isochronous packet, and CCI includ- 
ed in the data of the relevant packet is updated to CCID 
according to List 67 or 72 and then is recorded in the 
data of the EMID block. Similarly, EMI stored in the 
header of the isochronous packet is updated to EMID 

15 according to List 67 or 72 and then is recorded in the 
header of the EMID block. 

[0240] Meanwhile, if the result of the decision at step 
S392 signifies that the source is not a cognizant device 
(i.e., a non-cognizant device), the operation proceeds 
20 to step S394. At this step, one EMID block is formed per 
isochronous packet, and CCI included in the data of the 
relevant packet is updated to CCID according to List 68 
or 73 and then is recorded in the data of the EMI D block. 
Similarly, EMI stored in the header of the isochronous 
25 packet is updated to EMID according to List 68 or 73 
and then is recorded in the header of the EMID block. 
Lists 67 and 68 are shown in Table 1 3-1 of Fig. 64. And 
Lists 72 and 73 are shown in Table 1 3-2 of Fig. 65. Table 
13-1 represents an example where CCI and CCID are 
30 set to three kinds of "copy free", "copy once", and "copy 
prohibit"; while Table 13-2 represents another example 
where CCI and CCI D are set to four kinds of "copy f ree", 
"copy once", "no-more copy", and "never copy". 
[0241] After the processes at steps S393 and S394, 
35 the operation proceeds to step S395, where information 
of RMID = cognizant recording is recorded on the disc. 
At step S396, a decision is made as to whether the entire 
data have been completely recorded or not. If the result 
of this decision signifies that some data are still left un- 
40 recorded, the operation proceeds to step S397 to read 
the data of the next packet. Thereafter the operation re- 
turns to step S392, and the subsequent process is ex- 
ecuted repeatedly. 

[0242] In case the result of the decision at step S396 
45 signifies that the entire data have been completely re- 
corded, the routine of cognizant recording is terminated. 
[0243] Meanwhile, if the result of the decision at step 
S391 signifies that the received data is not digital one 
(i.e., analog data), the operation proceeds to step S398 
50 to execute a process of converting the received data into 
digital one. 

[0244] At step S399, the CGMS-A control range is set 
to an EMID block, and CGMS-A included in the data is 
updated to CCID according to List 69 or 74 and then is 
55 recorded in the data of the EMID block. Since none of 
EMI is existent in the case of analog data, CCID is re- 
corded directly as EMID in the header of the EMID block. 
List 69 is shown in Table 13-1 of Fig. 64. And List 74 is 
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shown in Table 1 3-2 of Fig. 65. 
[0245] After the process at step S399, the operation 
proceeds to step S400, where information of RMID = 
cognizant recording is recorded on the disc. At step 
S401 , a decision is made as to whether the entire data 
have been completely recorded or not. If the result of 
this decision signifies that some data are still left unre- 
corded, the operation proceeds to step S402 to read the 
data of the next packet. Thereafter the operation returns 
to step S399, and the subsequent process is executed 
repeatedly. 

[0246] In case the result of the decision at step S401 
signifies that the entire data have been completely re- 
corded, the routine of cognizant recording is terminated. 
[0247] Fig. 66 is a flowchart showing a processing 
routine of non-cognizant recording executed in the sev- 
enth embodiment. First at step S41 1 , a decision is made 
as to whether the received data to be recorded is digital 
one or not. In the case of digital data, another decision 
is made at step S412 as to whether the source of the 
transmitted data is a cognizant device or not. 
[0248] In case the result of the decision at step S41 2 
signifies that the source is a cognizant device, the op- 
eration proceeds to step S413. At this step, one EMID 
block is formed per isochronous packet, and EMI in the 
packet header is updated to EMID according to List 70 
or 75 and then is recorded in the header of the EMID 
block. CCI in the data of the isochronous packet is up- 
dated to CCID according to List 70 or 75. In this case, 
however, CCID is substantially the same in content as 
CCI, as shown on Lists 70 and 75. Therefore, CCI may 
be used directly as CCID without being updated. 
[0249] In case the result of the decision at step S41 2 
signifies that the source is not a cognizant device (i.e., 
a non-cognizant device), the operation proceeds to step 
S144. At this step, one EMID block is formed per iso- 
chronous packet, and EMI in the packet header is up- 
dated to EMID according to List 71 or 76 and then is 
recorded in the header of the EMID block. CCI in the 
data of the isochronous packet is updated to CCID ac- 
cording to List 71 or 76. In this case, however, CCID is 
substantially the same in content as CCI, as shown on 
Lists 71 and 76. Therefore, CCI may be used directly as 
CCID without being updated. 

[0250] After the processes at steps S41 3 and S414, 
the operation proceeds to step S415, where information 
of RMID = non-cognizant recording is recorded on the 
disc. At this step, a decision is made as to whether the 
entire data have been completely recorded or not. If the 
result of this decision signifies that some data are still 
left unrecorded, the operation proceeds to step S417 to 
read the data of the next packet. Thereafter the opera- 
tion returns to step S41 2, and the subsequent process 
is executed repeatedly. 

[0251] In case the result of the decision at step S416 
signifies that the entire data have been completely re- 
corded, the routine of non-cognizant recording is termi- 
nated. 



[0252] Meanwhile, if the result of the decision at step 
S41 1 signifies that the received data is not digital one (i. 
e., analog data), the operation proceeds to step S418. 
The analog data is not recorded at step S418, and the 

5 routine of non-cognizant recording is terminated. 

[0253] Figs. 67 and 68 are flowcharts showing a 
processing routine of cognizant reproduction executed 
in the seventh embodiment. First at step S421, a deci- 
sion is made as to whether the transmission data is dig- 

10 ital one or not. And in the case of digital data, the oper- 
ation proceeds to step S422, where a decision is made 
as to whether RMID in the EMID block indicates cogni- 
zant recording or not. 

[0254] In case the result of the decision at step S422 
is signifies that RMID indicates cognizant recording, the 
operation proceeds to step S423. At this step, one EMID 
block is formed into a transmission packet, and CCID 
included in the data of the EMID block is updated to CCi 
according to List 77 or 83 and then is disposed in the 
data of the transmission packet. Further, EMID disposed 
in the header of the EMID block is updated to EMI ac- 
cording to List 77 or 83 and then is disposed in the head- 
er of the transmission packet. Thereafter, this packet is 
transmitted as an isochronous packet. 
[0255] In case the result of the decision at step S422 
signifies that RMID does not indicate cognizant record- 
ing, the operation proceeds to step S424. At this step, 
one EMID block is formed into a transmission packet, 
and CCID included in the data of the EMID block is up- 
dated to CCI according to List 78 or 84 and then is dis- 
posed in the data of the transmission packet. Further, 
EMID disposed in the header of the EMID block is up- 
dated to EMI according to List 78 or 84 and then is dis- 
posed in the header of the transmission packet. There- 
after, this packet is transmitted as an isochronous pack- 
et. 

[0256] Lists 77 and 82 are shown in Table 1 4-1 , which 
represents an example where CCI and CCID are set to 
three kinds of 'copy free", "copy once', and "copy pro- 
hibit". Lists 83 and 88 are shown in Table 14-2, which 
represents another example where CCI and CCID are 
set to four kinds of "copy free", "copy once", "no-more 
copy", and "never copy". 

[0257] After the process at S423 or S424, the opera- 
tion proceeds to step S425, where a decision is made 
as to whether the entire data have been completely re- 
produced or not. And if the result of this decision signi- 
fies that some data are still left un reproduced, the oper- 
ation proceeds to step S426 to read the data of the next 
EMID block. Thereafter the operation returns to step 
S422, and the subsequent process is executed repeat- 
edly. 

[0258] In case the result of the decision at step S425 
signifies that the entire data have been completely re- 
produced, the routine of cognizant reproduction is ter- 
minated. 

[0259] Meanwhile, if the result of the decision at step 
S421 signifies that the transmission data is not digital 
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one (i.e., analog data), the operation proceeds to step 
S427. At this step, a decision is made as to whether 
RMID in the EMID block indicates cognizant recording 
or not. 

[0260] In case the result of the decision at step S427 
signifies that RMID indicates cognizant recording, the 
operation proceeds to step S428. At this step, CCID in- 
eluded in the data of the EMID block is updated to CCI 
according to List 79 or 85 and is set as CGMS-A in the 
transmission data. 

[0261] Meanwhile, if the result of the decision at step 
S427 signifies that RMID does not indicate cognizant 
recording, the operation proceeds to step S429. At this 
step, CCID included in the data of the EMID block is up- 
dated to CCI according to List 80 or 86 and is set as 
CGMS-A in the transmission data. 
[0262] After the process at step S428 or S429, the op- 
eration proceeds to step S430, where the transmission 
data is converted into analog data. Then the operation 
proceeds to step S431 , where a decision is made as to 
whether the entire data have been completely repro- 
duced or not. And if the result of this decision signifies 
that some data are still left unreproduced, the operation 
proceeds to step S432 to read the data of the next EMID 
block. Thereafter the operation returns to step S427, 
and the subsequent process is executed repeatedly. 
[0263] In case the result of the decision at step S431 
signifies that the entire data have been completely re- 
produced, the routine of cognizant reproduction is ter- 
minated. 

[0264] Fig. 71 is a flowchart showing a processing 
routine of non-cognizant reproduction executed in the 
seventh embodiment. First at step S441, a decision is 
made as to whether RMID in the EMID block indicates 
cognizant recording or not. 

[0265] In case the result of the decision at step S441 
signifies that RMID indicates cognizant recording, the 
operation proceeds to step S442. At this step, one EMI D 
block is formed into a transmission packet, and EMID 
disposed in the header of the EMID block is updated to 
EMI according to List 81 or 87 and then is disposed in 
the header of the transmission packet. Further, CCID 
included in the data of the EMID block is updated to CCI 
according to List 81 or 87. In this case, however, CCI is 
substantially the same in content as CCID, as shown in 
Lists 81 and 87. Therefore, CCID may be used directly 
as CCI without being updated. 
[0266] Meanwhile, if the result of the decision at step 
S441 signifies that RMID does not indicate cognizant 
recording, the operation proceeds to step S443. At this 
step, one EMID block is formed into a transmission 
packet, and EMID disposed in the header of the EMID 
block is updated to EMI according to List 82 or 88 and 
then is disposed in the header of the transmission pack- 
et. Further, CCID included in the data of the EMID block 
is updated to CCI according to List 82 or 88. In this case, 
however, CCI is substantially the same in content as 
CCID, as shown in Lists 82 and 88. Therefore, CCID 



may be used directly as CCI without being updated. 
[0267] After the process at step S442 or S443, the op- 
eration proceeds to step S444, where a decision is 
made as to whether the entire data have been complete- 

5 ly reproduced or not. And if the result of this decision 
signifies that some data are still left unreproduced, the 
operation proceeds to step S445 to read the data of the 
next EMID block. Thereafter the operation returns to 
step S441 , and the subsequent process is executed re- 

10 peatedfy. 

[0268] In case the result of the decision at step S444 
signifies that the entire data have been completely re- 
produced, the routine of non-cognizant reproduction is 
terminated. 

is [0269] Although the present invention has been ex- 
plained hereinabove with respect to an exemplary case 
of transferring data between apparatus which are con- 
nected mutually via a 1 394 serial bus, it is a matter of 
course that the invention is applicable to some other 
communication system as well. 
[0270] Regarding the provision medium which is em- 
ployed for providing the computer program to the user 
to execute the above-described processes, any com- 
munication medium such as network or satellite may be 
utilized as well as a recording medium such as magnetic 
disc, CO-ROM or solid-state memory. 
[0271] As described above, according to the informa- 
tion recording apparatus, the information recording 
method and the provision medium, a decision is made 
as to whether the transmitter is a first device or a second 
device, and the copy control information is updated in 
response to the result of such decision, so that en- 
hanced management of the copy control information 
can be achieved more exactly. 
[0272] Further according to the information reproduc- 
ing apparatus, the information reproducing method and 
the provision medium, a decision is made as to whether 
the received data have been recorded in either a first 
recording mode or a second recording mode, and the 
copy control information is updated in response to the 
result of such decision, so that enhanced management 
of the copy control information can be achieved more 
exactly. 

[0273] Thus, although the present invention has been 
described hereinabove with reference to some pre- 
ferred embodiments thereof, it is to be understood that 
the invention is not limited to such embodiments alone, 
and a variety of other changes and modifications will be 
apparent to those skilled in the art without departing 
from the scope of the invention. 
[0274] The scope of the invention, therefore, is to be 
determined solely by the appended claims. 



1. An information recording apparatus for recording, 
in a recording medium, record information transmit- 
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ted from a transmitter, comprising: 

a receiving means tor receiving the record in- 
formation transmitted inclusively of copy con- 
trol information from said transmitter; 5 
a decision means for making a decision as to 
whether said transmitter is a first device capa- 
ble of cognizing the copy control information, or 
a second device incapable of cognizing the 
copy control information; 10 
a storage means for storing first update infor- 
mation to update the copy control information 
when said transmitter is the first device, or stor- 
ing second update information to update the 
copy control information when said transmitter is 
is the second device; and 
a recording means for updating, in response to 
the result of the decision obtained from said de- 
cision means, the copy control information in- 
cluded in the record information received by 20 
said receiving means, on the basis of the first 
or second update information stored in said 
storage means, and then recording, in said re- 
cording medium, the information inclusive of 
the updated copy control information. 25 



2. The information recording apparatus according to 
claim 1, wherein said recording means further 
records, in the recording medium, a mode flag rep- 
resenting that the record information is recorded in 
a first recording mode or a second recording mode. 

3. The information recording apparatus according to 
claim 1 , further comprising a recording-medium de- 
cision means for making a decision as to whether 
the record information received by said receiving 
means is the information reproduced from a record- 
ing medium formed in a prerecorded state contain- 
ing the record information. 

4. The information recording apparatus according to 
claim 1 , wherein said recording medium contains a 
prerecorded mode flag representing that said 
record information is recorded in a third recording 
mode. 

5. The information recording apparatus according to 
claim 1 , wherein said first update information and 
second update information are under predeter- 
mined restrictions in a recording medium formed in 
a state where the record information has been pre- 
recorded. 

6. The information recording apparatus according to 
claim 1, wherein said copy control information is 
classified into four kinds. 

7. An information recording method carried out in an 



information recording apparatus to record, in a re- 
cording medium, information transmitted from a 
transmitter, said method comprising the steps of: 

receiving the record information transmitted 
from said transmitter inclusively of copy control 
information; 

making a decision as to whether said transmit- 
ter is a first device capable of cognizing the 
copy control information, or a second device in- 
capable of cognizing the copy control informa- 
tion; 

updating, in response to the result of the deci- 
sion obtained at said decision step, the copy 
control information included in the record infor- 
mation received at said reception step, on the 
basis of the first update information for said first 
device or the second update information for 
said second device; and 
recording, in said recording medium, the record 
information inclusive of the updated copy con- 
trol information. 

8. A provision medium for providing a program read- 
able by a computer for enabling an information re- 
cording apparatus to execute processes which 
comprise the steps of: 

receiving the record information transmitted 
from said transmitter inclusively of copy control 
information; 

making a decision as to whether said transmit- 
ter is a first device capable of cognizing the 
copy control information, or a second device in- 
capable of cognizing the copy control informa- 
tion; 

updating, in response to the result of the deci- 
sion obtained at said decision step, the copy 
control information included in the record infor- 
mation received at said reception step, on the 
basis of the first update information for said first 
device or the second update information for 
said second device; and 
recording, in said recording medium, the record 
information inclusive of the updated copy con- 
trol information. 

9. An information reproducing apparatus for reproduc- 
ing information recorded in a recording medium, 

so comprising: 

a reproducing means for reproducing the infor- 
mation from said recording medium; 
a decision means for making a decision as to 
55 whether the information inclusive of copy con- 

trol information reproduced by said reproducing 
means is the one recorded in a first recording 
mode by a first device capable of cognizing the 



35 



40 



55 



23 



45 



EP 0 938 091 A2 



46 



copy control information, or the one recorded 
in a second recording mode by a second device 
incapable of cognizing the copy control infor- 
mation; 

a storage means for storing at least either first 5 
update information to update the copy control 
information in case the reproduced information 
is the one recorded in said first recording mode, 
or second update information to update the 
copy control information in case the reproduced 10 
information is the one recorded in said second 
recording mode; and 

an output means for updating, in response to 
the result of the decision obtained from said de- 
cision means, the copy control information in- 15 
eluded in the information reproduced by said re- 
producing means, on the basis of the first or 
second update information stored in said stor- 
age means, and then outputting the reproduced 
information inclusive of the updated copy con- 20 
trol information. 



making a decision as to whether the information 
reproduced at said reproducing step is the one 
recorded in a first recording mode by a first de- 
vice capable of cognizing the copy control in- 
formation, or the one recorded in a second re- 
cording mode by a second device incapable of 
cognizing the copy control information; and up- 
dating, in response to the result of the decision 
obtained at said decision step, the copy control 
information included in the information repro- 
duced at said reproducing step, on the basis of 
the first update information for said first device 
or the second update information for said sec- 
ond device, and then outputting the reproduced 
information inclusive of the updated copy con- 
trol information. 

14. A provision medium for providing a program read- 
able by a computer for enabling an information re- 
producing apparatus to execute processes which 
comprise the steps of: 



10. The information reproducing apparatus according 
to claim 9, further comprising a control means for 
controlling, in response to the result of the decision 
obtained from said decision means, reproduction of 
the recording medium executed by said reproduc- 
ing means. 

11. The information reproducing apparatus 

according to claim 9, wherein said storage 
means further stores, in addition to both of said 
first and second update information, third up- 
date information in another case different from 
said first and second recording modes; and 
said output means updates, in response to the 
result of the decision obtained from said deci- 
sion means, the copy control information in- 
cluded in the information reproduced by said re- 
producing means, on the basis of the first, sec- 
ond or third update information stored in said 
storage means. 
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reproducing, by said information reproducing 
apparatus, information inclusive of copy control 
information from said recording medium; 
making a decision as to whether the information 
reproduced at said reproducing step is the one 
recorded in a first recording mode by a first de- 
vice capable of cognizing the copy control in- 
formation, or the one recorded in a second re- 
cording mode by a second device incapable of 
cognizing the copy control information; and up- 
dating, in response to the result of the decision 
obtained at said decision step, the copy control 
information included in the information repro- 
duced at said reproducing step, on the basis of 
the first update information for said first device 
or the second update information for said sec- 
ond device, and outputting the reproduced in- 
formation inclusive of the updated copy control 
information. 



12. The information reproducing apparatus according 45 
to claim 9, wherein said output means further out- 
puts a prerecord flag representing that said record- 
ing medium is the one formed in a state where said 
record information has been prerecorded. 

so 

13. An information reproducing method carried out in 
an information reproducing apparatus to reproduce 
information recorded in a recording medium, said 
method comprising the steps of: 

55 

reproducing the information inclusive of copy 
control information from said recording medi- 
um; 
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S10 



1 



READ DATA OF 
NEXT PACKET 




1 



S7 



CONVERT INTO DIGITAL 
DATA 



1 



S8 



RECORD CGMS-A AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 3 
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TABLE 1: PRESCRIPTION OF COPY CONTROL INFORMATION 
IN RECORDING MODE 



Source 


Input 

CCI EMI 
(CGMS-A) 


Cognizant 
recording 
CCID EMID 


Non-cognizant 
recording 
CCID EMID 


Cognizant 
device 


free free 
free once 
once once 
free proh 
once proh 
proh proh 


LIST 1 
free free 
free proh 
proh proh 
free proh 
proh proh 


LIST 4 
free free 
free proh 
once proh 


Non-cognizant 
device 


free free 
free proh 
once proh 
proh proh 
free once 
once once 


LIST 2 

free free 

free free 

free proh 
proh proh 


LIST 5 

free free 

free proh 
once proh 


Analog 
(CGMS-A) 

I 


free 
once 
proh 


LIST 3 
free free 
proh proh 




REFERENCE 


CCI EMI 
(CCI&EMI) 


NON- EM , 
COGNIZABLE 
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STEP S3 (STEP S4) 



ISOCHRONOUS PACKET 



EM ID BLOCK 



CCI ( IN DATA) 



UPDATE 



EMI (IN PACKET HEADER) 



UPDATE 



CCID ( IN DATA) 
EM ID (IN HEADER) 



F I G. 7 



STEP S8 



CGMS-A CONTROL RANGE 



EM ID BLOCK 



CGMS-A (IN DATA) 



UPDATE 



CCID (IN DATA) 



EMID(=CCID)(IN HEADER) 
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STEP S23 (STEP S24) 



ISOCHRONOUS PACKET 



EM ID BLOCK 



EMI (IN PACKET HEADER) 



UPDATE 



CCI (IN DATA) 



UPDATE (NO CHANGE) 



EMID (IN HEADER) 
CCID (IN DATA) 
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TABLE i: PRESCRIPTION OF COPY CONTROL INFORMATION 
IN REPRODUCTION MODE 



On d 
CCID 


isc 
EMIO 


Cognizant 
playback 
to 1394 
CCI EMI 


Cognizant 
playback 
to Analog 
CGMS-A 


Non-cogni zant 
playback 
to 1394 

CCI EMI 






LIST 6 


LIST 7 


LIST 8 




free 


free 


free 


free 


free 


free 


free 


free 


proh 


free 


proh 


free 


free 


proh 


proh 


proh 


proh 


proh 


proh 


proh 


proh 


free 


once 


free 


once 


free 


free 


once 


once 


once 


once 


once 


once 


once 


once 


once 


proh 


proh 


proh 


proh 


once 


proh 


REFERENCE 


• • • EM I D 
(CCID&EMID) 


CCID 


NON- 
COGNIZABLE 


EMI D 



F I G. 1 2 



STEP S42 



EMID BLOCK 



TRANSMISSION PACKET 
(ISOCHRONOUS PACKET) 



CC I D ( I N DATA ) 



UPDATE 



CCI (IN DATA) 



EMID (IN HEADER) 



UPDATE 



EM I (IN HEADER) 



34 



EP 0 938 091 A2 



F I G. 13 



STEP S45 



EM ID BLOCK 



TRANSMISSION DATA 



CCID (IN DATA) 



UPDATE 



CGMS-A (IN DATA) 



F I G. 14 



NON-COGNIZANT 
REPRODUCTION START 









( f S61 








,S63 


SEND CCID, EMID AS 
CCI, EMI ACCORDING 
TO LIST 8 


READ NEXT 


EM ID BLOCK 




\^^S62 
DATA^-^ 




NO 



YES 



END 



3 
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STEP S61 



F I G. 15 



EM ID BLOCK 



TRANSMISSION PACKET 
(ISOCHRONOUS PACKET) 



EM ID (IN HEADER) 
CCID (IN DATA) 



UPDATE 



UPDATE 

(NO CHANGE) 



EMI (IN HEADER) 
CCI (IN DATA) 
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RECORD RM ID = COGNIZANT 
RECORDING IN DIFFERENT 
DISC AREA SEPARATELY 
FROM DATA AND EM ID 



S75 




( END ) 



EP 0 938 091 A2 



F I G. 17 




,S78 





CONVERT INTO DIGITAL 
DATA 








(S79 








^S82 


RECORD CGMS-A AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 11 


READ DATA OF 

NEXT PACKET . ! 


( S80 






RECORD RMID = COGNIZANT 
RECORDING IN DIFFERENT 
DISC AREA SEPARATELY 
FROM DATA AND EMID 


NO 


^ — ALL 


S81 

DATA^^L.^ 



YES 



( END ) 
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TABLE 3 : PRESCRIPTION OF COPY CONTROL 
INFORMATION IN RECORDING MODE 
(USING RMID) 



Source 


Input 

CCI EMI 
(CGMS-A) 


Cogni zant 
recording 
CCID EMID 


Non-cognizant 
record i ng 
CCID EMID 


Cognizant 
device 


free free 
free once 
once once 
free proh 
once proh 
proh proh 


LIST 9 
free free 
free proh 
proh proh 
free proh 
proh proh 


LIST 1 2 

free free 

free proh 

once proh 

• • • • • » 

• « > • • • 

• • • • • • 


Non-cognizant 
device 


free free 
free proh 
once proh 
proh proh 
free once 
once once 


LIST 1 0 
free free 
free free 
. . . • • • 

• • ■ < • • 
free proh 
proh proh 


LIST 1 3 

free free 

• • • • • * 

• • • • • ■ 

free proh 
once proh 


Analog 
(CGMS-A) 


free 
once 
proh 


LIST 1 1 
free free 
proh proh 


• • ■ • ■ • 


REFERENCE 




CCI EMI 
(CCI&EMI) 


COGNIZABLE tM 
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NON-COGNIZANT RECORDING 
J USING RMID) START 



5 




1 



S98 



NOT RECORD 
ANALOG DATA 



S97 



1 



YES 



( END ) 



S92 



READ DATA 
OF NEXT 
PACKET 




YES 



RECORD CCI, 
EMI AS CCID, 
EMID ON DISC 
ACCORDING TO 
LIST 13 



1 



S93 



RECORD CCI, EMI AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 12 



T 



S94 



RECORD RMID = NON- 
COGNIZANT RECORDING IN 
DIFFERENT DISC AREA 
SEPARATELY FROM DATA 
AND EMID 



S95 



S96 
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IN RMIO - cognizant recording MODE 

CCIO/EMID CORRECT EMI EMI ON LIST 14 



f ree/proh 
free/once 
once/proh 



free 
free 
once 



proh 
once 
proh 



IN RMID = non-cognizant recording MOOE 

CCID/EMID CORRECT EMI EMI ON LIST 15 



f ree/proh 
once/proh 



free 
once 



proh 
proh 
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F I G. 25 



""COGNIZANT RECORDING 
(WITH CORRESPONDENCE 
BETWEEN COGNIZANT AND 
NON- COGNIZANT RECORDING 
V REPRODUCTION) START 




•© 



YES 



S132 



S137, 




READ DATA 
OF NEXT 
PACKET 



YES 



S134 





RECORD 


CCI, 


NO 


EMI AS 


CCID, 


EMID ON DISC 




ACCORD 


ING TO 




LIST 21 





1 



S133 



RECORD CCI, EMI AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 20 
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F I G. 26 



S142 



READ DATA OF 
NEXT PACKET 



0 



1 



S138 



CONVERT INTO DIGITAL 
DATA 



1 



S139 



RECORD CGMS-A AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 22 



1 



S140 



RECORD RMID= COGNIZANT 
RECORDING IN DIFFERENT 
DISC AREA SEPARATELY 
FROM DATA AND EMID 
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TABLE 5 : PRESCRIPTION OF COPY CONTROL 
INFORMATION IN RECORDING MODE 
(WITH CORRESPONDENCE BETWEEN 
Cognizant AND Non- cognizan t 
RECORDING/ REPRODUCTION ) 



Source 


Input 

CCI EMI 
(CGMS-A) 


Cogn i zant 
recording 
CCID EMID 


Non-cognizant 
recording 
CCID EMID 


Cognizant 
device 


free free 
free once 
once once 
free proh 
once proh 
proh proh 


LISTZ 0 
free free 
free proh 
proh proh 
free proh 
pron pron 
• « • • • • 


LISTZ 3 
free free 
free proh 
once proh 

• • • • • • 

• ■ ■ • • • 

• • • - ■ • 


Non-cognizant 
device 


free free 
free proh 
once proh 
proh proh 
free once 
once once 


LIST2 1 
free free 
free free 

• • • * ■ • 
free proh 
proh proh 


LIST2 4 

free tree 
. . . • • • 

• « • • « • 

• • • • • • 

free proh 
once proh 


Analog 
(CGMS-A) 


free 
once 
proh 


LIST22 
free free 
proh proh 
■ • « • • • 


• . . • • • 
... ... 


REFERENCE 


CCI EMI 
(CCI&EMI) 


NON- cui 
COGNIZABLE c 
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'NON-COGN I ZANT RECORD I NG 
(WITH CORRESPONDENCE 
BETWEEN COGNIZANT AND 
NON-COGNIZANT RECORDING 
J REPRODUCTION) START 





YES 



S157 
_L_ 



READ DATA 
OF NEXT 
PACKET 




YES 



1 



SI 53 



RECORD CCi, EMI AS CCID, 
EM ID ON DISC ACCORDING 
TO LIST 23 



S158 
J 



NOT RECORD 
ANALOG DATA 



I 



( END ) 



RECORD CCI, 
EMI AS CCID, 
EMID ON DISC 
ACCORDING TO 
LIST 24 



SI54 



RECORD RMID - NON- 
COGNIZANT RECORDING ON 
DISC 



S155 



S156 
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/'COGNIZANT REPRODUCTION 
/ (WITH CORRESPONDENCE 

BETWEEN COGNIZANT AND 
V NON-COGNIZANT RECORDING 

\ y REPRODUCT ION ) START 




S166 

_J 



YES 



S162 



READ NEXT 
EM ID BLOCK 



YES 



1 



S163 



SEND CCID, EMID AS CCI, 
EMI ACCORDING TO LIST 25 



S164 




YES 




S166 



NOT REPRODUCE 
NON-COGNIZANT 
RECORDED DATA 



( END ) 
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/NON-COGNIZANT REPRODUCTION 
/ (WITH CORRESPONDENCE 

BETWEEN COGNIZANT AND 
V NON-COGNIZANT RECORDING 

\ ZREPRODUCTION) START 




S185 
j 

NOT REPRODUCE 
COGNIZANT 
RECORDED DATA 



SEND CCID, EMID 



CCI, 



EMI ACCORDING TO LI ST 27 




Q END ^ ) 



EP 0 938 091 A2 



F I G. 33 



COGNIZANT RECORDING 
(USING PRE-REC FLAG 
AND RMID) START 




A 



S195 



READ 


DATA 


OF NEXT 


PACK 


ET 



RECORD CCI, 
EMI AS CCID, 
EMID ON DISC 
ACCORDING TO 
LIST 29 



RECORD CCI, 
EMID ON DIS 
TO LIST 28 


EMI AS CCID, 
C ACCORDING 






RECORD RMID = COGNIZANT 
RECORDING ON DISC 




S196 



C END ) 
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F I G. 34 



0 



S199 



CONVERT INTO DIGITAL 
DATA 



1 



S203 



READ DATA OF 
NEXT PACKET 



1 



S200 



RECORD CGMS-A AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 32 



1 



S201 



RECORD RMID = COGNIZANT 
RECORDING ON DISC 
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TABLE 7 : PRESCRIPTION OF COPY CONTROL INFORMATION 
IN RECORDING MODE 
(USING pre-rec flag AND RMIO) 



Source 



Pre-rec 
flag 



Input 

CCI EMI 



Cogni zant 
record i ng 
CCID EMID 



Non-cognizant 
recording 
CCID EMID 



Cognizant 
device 



free free 

free once 

once once 

free proh 

once proh 

proh proh 



LIST2 8 
free free 



free 
proh 
free 
proh 



proh 
proh 
proh 
proh 



LIST3 3 

free free 

free proh 

once proh 



free free 

free once 

once once 

free proh 

once proh 

proh proh 



LIST2 9 
free free 



free 
proh 
free 
proh 



proh 
proh 
proh 
proh 



LIST34 

free free 

free proh 

once proh 



Non-cognizant 
device 



free free 

free proh 

once proh 

proh proh 



LIST3 0 
free free 
free free 



LIST35 
free 



free 



free free 

free once 

once once 

free proh 

once proh 

proh proh 



LIST31 
free free 
free proh 
proh proh 
free free 
proh proh 



LIST36 

free free 

free proh 

once proh 



Analog 
(CGMS-A) 



free 
once 
proh 



LIST32 
free free 
proh proh 



REFERENCE 



CCI EMI 



NON- EM 
COGNIZABLE 
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F I G. 37 



S228 
A 



READ DATA 
OF NEXT 
PACKET 

r 




YES 



1 



S224 



RECORD CCI, EMI AS CC1D. 
EMID ON DISC ACCORDING 
TO LIST 33 



^S229 

NOT RECORD 
ANALOG DATA 



I 



( ) 



1 



S225 



RECORD CCI, 
EMI AS CCID, 
EMID ON DISC 
ACCORDING TO 
LIST 34 



RECORD RMID = NON- 
COGNIZANT RECORDING ON 
DISC 



S227. 




S226 
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S243(S245) , (S246) 



EM ID BLOCK 



CCIDUN DATA) 
EMID (IN HEADER) 



TRANSMISSION PACKET 
(ISOCHRONOUS PACKET) 



UPDATE 



CCI (IN DATA) 
EMI (IN HEADER) 



UPDATE 

PRE-REC FLAG ■ 0 (IN HEADER) 
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F I G.44 



S262(S26 4).(S265 ) 



EMID BLOCK 



EMIDON HEADER) 



TRANSMISSION PACKET 
(ISOCHRONOUS PACKET) 



EMKIN HEADER) 



UPDATE 

CCIDUN DATA) CCKIN DATA) 

NO CHANGE pre - re c flag=0 (IN HEADER) 



F I G.45 



IN CASE OF DATA TRANSMITTED 
FROM Cognizant DEVICE 

CCI/EMI CCI D/EMI D 

free/once free/ proh 

once/ once proh/ proh 

once/proh proh/ proh 

IN CASE OF DATA TRANSMITTED 
FROM Non-Cognizant DEVICE 

free/ proh free/ free 

free/once free/ proh 

once/once proh/ proh 
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RECORD CCI, EMI AS CCID, 
EM ID ON DISC ACCORDING 
TO LIST 46 



A 



S274 



RECORD CCI, 
EMI AS CCID, 
EM ID ON DISC 
ACCORDING TO 
LIST 47 
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<S279 


CONVERT INTO 


DIGITAL 


DATA 





f S280 



S283 



READ DATA OF 
NEXT PACKET 



RECORD CGMS-A AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 48 




( S28\ 


RECORD RMID 
RECORDING 0 


- COGNIZANT 
N DISC 




67 



EP 0 938 091 A2 



F I G.48 



TABLE : 9 



oou rce 


Input 

CCI EMI 


Cognizant 
CCID EMID 


Non-cognizant 
rpcnrA i no 

CCID EMID 


Cognizant 
device 


free free 
free once 
once once 
free proh 
once proh 
proh proh 


LIST4 6 
free free 
free proh 
proh proh 
free proh 
proh proh 


LIST 4 9 
free free 
free proh 
once proh 


n-cogni zant 
device 


free free 
free proh 
once proh 
proh proh 


LIST4 7 
free free 
free free 


LIST5 0 

free free 


Ana 1 og 
(CGMS-A) 


free 
once 
proh 


LIST4 8 
free free 
proh proh 




REFERENCE 


CCI EMI 
(CCI&EMI) 


NON- EM 1 
COGNIZABLE 
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c 



NON- COGNIZANT 
RECORDING START 



) 




S298 



NOT RECORD 
ANALOG DATA 



S297 
_S 



YES 



i 



^ END ) 



S292 



READ DATA 
OF NEXT 
PACKET 




YES 



RECORD CCI, 
EMI AS CCID, 
EMID ON DISC 
ACCORDING TO 
LIST 50 



1 



S293 



RECORD CCI, EMI AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 49 



T 



S294 



"RECORD RMID = NON- 
COGNIZANT RECORDING ON 
DISC 



-S295 
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CD 
O 

ro 



o 

ID 
Ll 
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TABLE 1 0 : 

On d i sc 


F I G. 

Cogn i zant 
playback 


52 

Cognizant 
playback 
to Analog 
CGMS-A 


Non-cogni zant 
playback 
to 1394 
CCI EMI 


RMID 


CCID EMIO 


to 1394 
CCI EMI 


Cognizant 
recording 


free free 
free proh 
proh proh 


LIST5 1 
free free 
free proh 
proh proh 


LISTS 4 
free 
free 
proh 


LISTS 7 
free free 
free proh 
proh proh 


Non-cognizant 
recording 


free free 
free proh 
once proh 


Liu 1 sj C 

free free 
free proh 
proh proh 


LI J 1 J J 

free 
free 
proh 


1 IQT *\ ft 

LlO 1 DO 

free free 
free proh 
once proh 


Pre-recorded 
d i sc 


free free 
free once 
once once 
free proh 
once proh 
proh proh 


LISTS 3 
free free 
free once 
once once 
free proh 
once proh 
proh proh 


LISTS 6 
free 
free 
once 
free 
once 
proh 




REFERENCE 


EMI D 

(CCD) 


CCID 


NON- EM 1 D 
COGNIZABLE 
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CONVERT INTO DIGITAL 
DATA 









( ( S338 








^S340 


RECORD CGMS-A AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 61 ; 


READ DATA OF 
NEXT PACKET 


^ "all 


S339 

DATA 




NO 
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TABLE 1 1 : 



Source 


Input 

CCI EMI 


Cogni zant 
recording 
CCID EMID 


Non-cogni zant 
recording 
CCID EMID 


Cognizant 
device 


free free 
free once 
once once 
free proh 
once proh 
proh proh 


LISTS 9 
free free 
free proh 
proh proh 
free proh 
proh proh 

• • • a ■ • 


LIST62 

free free 
free proh 
once proh 

• a • • • • 
a a • • • • 
a a ■ mm* 


Non-cognizant 
device 


free free 
free proh 
once proh 
proh proh 
once once 


LISTS 0 
free free 
tree Tree 

• • • • • • 

proh proh 


LIST63 

free free 

a a a a a - 
a . a a • a 
a « a a a a 

once proh 


Analog 
(CGMS-A) 


free 
once 
proh 


LIST6 1 
free free 
proh proh 

a a a a • a 


• a a a a . 

• a a a a a 
a a a a a • 


REFERENCE 




CCI EMI 
(CCI&EMI) 


NON- EM I 
COGNIZABLE 
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F I G . 58 



S364 
_J 



READ NEXT 
EM ID BLOCK 



C 



COGNIZANT 
REPRODUCTION START 



S361 



TRANSMISSION 
DATA DIGITAL, 

YES 



S362 



SEND CCID, EMID AS CCI, 
EMI ACCORDING TO LIST 64 



S363 




YES 



( END } 
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0 



S365 



S368 

, T 

READ NEXT 
EM ID BLOCK 



SEND CCID 
ACCORDING 


AS CGMS-A 
TO LIST 65 




f S366 


CONVERT INTO ANALOG 
DATA 




' S367 




( END J 
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TABLE 1 2 : PRESCRIPTION OF COPY CONTROL 

INFORMATION IN REPRODUCTION MODE 



On disc 
CCID EMI D 


Cogni zant 
playback 
to 1394 
CCI EMI 


Cognizant 
playback 
to Analog 
CGMS-A 


Non-cogni zant 
playback 
to 1394 
CCI EMI 


free free 
free proh 
proh proh 
once once 
once proh 


LIST6 4 
free free 
free proh 
proh proh 
once once 
proh proh 


LIST6 5 
free 
free 
proh 
once 
proh 


LIST66 
free free 
free proh 
proh proh 
once once 
once proh 


REFERENCE 


EMID 

(CCID&EMID) 


CCID 


NON- EM 1 D 
COGNIZABLE 
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S383 



READ NEXT 
EM ID BLOCK 



NON- COGNIZANT 
REPRODUCTION START 



SEND CCI 



J) 



D, EMID AS 



CCI, EMI ACCORDING 
TO LIST 66 



^S381 



S382 
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COGNIZANT RECORDING 
START 



3 



S397 

\ 



READ DATA 
OF NEXT 
PACKET 




■o 



YES 



i 



S394 



RECORD CCI, 
EMI AS CCID, 
EMID ON DISC 
ACCORDING TO 
LIST 68 OR 73 



1 



S393 



RECORD CCI, EMI AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 67 OR 72 



RECORD RM ID = COGNIZANT 
RECORDING ON DISC 



-S395 
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S402 
J 



READ DATA OF 
NEXT PACKET 



1 



S398 



CONVERT INTO DIGITAL 
DATA 



NO 



S399 



RECORD CGMS-A AS CCID, 
EMID ON DISC ACCORDING 
TO LIST 69 OR 74 



1 



S400 



RECORD RMID- COGNIZANT 
RECORDING ON DISC 



S401 




( END ) 
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TABLE 13-1 



Source 


Input 

CCI EMI 


Cognizant 
recording 
CCID EMID 


Non-cognizant 
recording 
CCID EMID 


Cognizant 
device 


free free 
free once 
once once 
free no-more 
proh no-more 
free never 
once never 
proh never 


LIST67 
free free 
free no-more 
proh no-more 
free free 

free no-more 
proh no-more 


LIST7 0 

free free 

free no-more 

once no-more 
■ « • * • • 

« • • • • • 
• « • • • • 


Non-cognizant 
device 


free free 
free once 
once once 
free no-more 
once no-more 
proh no-more 
free never 
once never 
proh never 


LIST68 
free free 
free no-more 
proh no-more 

free free 
■ ■ ■ • » • 
• • • « • • 
free no-more 
proh no-more 


LIST7 1 

free free 
free no-more 

once no-more 
... ... __ 


Ana I og 
(CGMS-A) 


free 
once 
proh 


LIST6 9 
free free 
proh no-more 
• > « • • • 


. . . . • . 

... ... 

... ... 


REFERENCE 


CCI EMI. 
(CCI&EMI) 


NON- EM I 
COGNIZABLE 
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TABLE1 3-2 



Source 


Input 

CCI EMI 


Cogn i zant 
recording 
CCID EMID 


Non-cogn i zant 
recording 
CCID EMID 


Cognizant 
device 


free free 
free once 
once once 
free no-more 

no-more no-more 
free never 
once never 

no-more never 
never never 


LIST72 
free free 
free no-more 
no-more no-more 
free free 

free no-more 
no-more no-more 
• • • • « • 

m • • - • " • 


LIST7 5 
free free 
free no-more 
once no-more 


Non-cognizant 
device 


free free 
free once 
once once 
free no-more 
once no-more 

no-more no-more 
free never 
once never 

no-more never 
never never 


LIST7 3 
free free 
free no-more 
no-more no-more 
free free 

• • • • • • 

free no-more 
no-more no-more 

• • • • • • 


LIST7 6 
free free 
free no-more 
once no-more 


Analog 
(CGMS-A) 


free 
once 
no-more 
never 


LIST7 4 
free free 
no-more no-more 

• • • a • 


mm* tarn 

• a • a • • 

• ■ • ... 


REFERENCE 


CCI EMI 
(CCI & EMI) 


NON- EM I 
COGNIZABLE 
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S417 
± 



YES 



S412 



READ DATA 
OF NEXT 
PACKET 




YES 



S413 



RECORD CCI, EMI AS CCID, 
EM ID ON DISC ACCORDING 
TO LIST 70 OR 75 



^S418 



NOT RECORD 
ANALOG DATA 



( END ) 



RECORD CCI, 
EMI AS CCID, 
EMID ON DISC 
ACCORDING TO 
LIST 71 OR 76 



S414 



RECORD RMID = NON- 
COGNIZANT RECORDING ON 
DISC 



,S415 



S416 




C END ) 
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i 



Non-cognizant 

P i ay uaui\ 

to 1394 
CCI EMI 


LIST87 
free free 
free once 
once once 
free no-more 
no-more no-more 
free never 
once never 
no-more never 
never never 

LIST8 8 
free free 
free no-more 
once no-more 

NON- EMID 
COGNIZABLE 


Cognizant 
playback 
to Analog 
CGMS-A 


LIST8 5 

free i 

free 

once 

free 
no-more 

free 

once 
no-more 

never 

LIST86 

free 

free 
no-more 

CCID 


I G.70 

Cognizant 
p I ayback 
to 1394 
CCI EMI 


LIST83 
free free 
free once 
proh once 
once no-more 

no-more no-more 
free never 
once never 

no-more never 
never never 

LIST8 4 
free free 
free no-more 
no-more no-more 

' • - EMID 
(CCID) 


F 

TABLE 14-2 
On d i sc 


CCID EMID 


free free 
free once 
once once 
free no-more 

no-more no-more 
free never 
once never 

no-more never 
never never 

free free 
free no-more 
once no-more 

ICE 


RMID 


Cognizant 
recording 

Non-cognizant 
recording 

REFEREh 
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